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AMSAY’S NEWCASTLE CANNEL 
COAL. Analysis—10,000 cubic feet of gas ton 
pf coal; 26-candle ; 134 ewt. coke per ton of coal, 
The London Exhibition in 1851 was lighted with gas 
made from Ramsay’s Cannel. 
RAMSAY'S PATENT CONDENSED COKE, 
DO. GARESFIELD COKE, 


RAMSAY'S FIRE-CLAY ARTICLES. 

GAS-RETORTS, introduced 1828. FIRE-BRICK 
WORKS, established 1804. FIRE-CLAY SANITARY 
PIPES, CHIMNBY-TOPS, and all Goods made of Fire- 
Clay. The Fire-Clay is worked from Blaydon Main Colliery, 
is of excellent quality, and no expense spared in perfecting 
every article. The FIRE-BRICKS (marked “* RAMSAY”) 
are to be seen in all parts of the world, and the Works 
are the most extensive in the Kingdom. 

Manufactories—Derwenthaugh, Swalwell, and Hebburn 
Quay, near Neweas' Tyne; and London Wharves— 
Falcon Wharf, No, 80, Bankside; and Honduras 
Cubit Town. Large stocks kept. 

Address G. H. Ramsay, Newoastie-on-T rng, 


GENUINE TORBAY PAINT 


SPECIAL GASOMETER PAINT 
(Mixed ready for use). 

These Paints are now used in 100 Country Gas-Works, 
and by all (but one) of the London Gas Companies, on 
Gasholders, Scrubbers, Purifiers, &c. They will cover tar 
effectually. 
Railway Companies, Founders, &c. 





They prevent and arrest rust, and protect iron from the 


action of water, sulphurous and gaseous exhalations. 
The covering powers are considerably greater than those 
of any other Paint.—See ‘‘ Engineer,”” Nov. 2, 1866. 
STEVENS & COQO., 


Successors To SaMurL Cattey. Estasiisuep 20 Years.) 


“91, GT. WINCHESTER ST., LONDON. 


Works: BRIXHAM, TORBAY. 





PROUYD’S 


SPECIALITIES IN WOOD GRIDS 


PURIFIERS & SCRUBBERS, 


MADE FROM THE BEST QUALITY 


WELL-SEASONED PLANKS. 
SCRUBBERS FITTED WITH MR. LIVESEY’S 
BOARDS AT MODERATE COST. 


BROOKFIELD WORKS, 
103, ICKNIELD STREET EAST, 
BIRMINGHAM. 





Also used by the Admiralty, War Office, 


EBL, 


COWEN’S PATENT FIRE-CLAY RETORTS, 


JOSEPH COWEN and CO., 
BLAYDON BURN, BLAYDON-ON-TYNE, 


Were the only parties to whom a Prize MepaL was 
awarded at the Great Exuuipition of 1851, for “*Gas- 
Reroets and ormer Ossgors in Frre-Ciay,” and they were 
also awarded at the InreRNationaL Exarprtion of 1862, 
the Prize Mepat for ‘‘Gas-R s, Frne-Baicxs, &c., 
for ExceLtence of Quatrrr.” 

J.C. and Co. have been for many years the most extensive 
Manufacturers of Fire-Clay Retorts and Fire-Bricks in the 
Kingdom. Orders for Fire-Clay Retorts of all shapes and 
dimensions, and to fit any shaped Mouthpiece, Fire-Bricks, 
and every other article in Fire-Clar, are promptly executed 
at their Works as above. 

COWEN’S GARESFIELD COALS, 
Coal Office, 
Quay Sipz, Newcast.r-on-Trnz. 

Jos. Cowzn & Co. are the only Manufacturers of Frre- 
Baicxs and Cray Rerorts at BLaypon Buan. 
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JOHN RUSSELL AND C0., 
THE WEDNESBURY TUBE-WORKS, WEDNESBURY; 


A 
THE ALMA WORKS, WALSALL. 
Established at the commencement of Gas Lighting. 
WAREHOUSES: 

69, UPPER THAMES STREET; 
COMMERCIALSTREET, SPITALFIELDS; 
5, CHARLES STREET, 8OHO; and 
16, SOHO SQUARE, 

35, 36, 37, & 39, GRANBY ROW, MANCHESTER. 

J. R. and Co. are the original manufacturers of Wrought- 
Iron Gas Tubes and Fittings, and Inventors of the LAP- 
WELDED TUBES for Locomotive and Marine Boilers. 

J. R. and Co. make all kinds of Tubes and Fittings for 
Gas, Steam, and Water; Gun-Metal Cocks, Stocks, and 
Dies; Galvanised Tubes and High-Pressure Tubes, &. 

Lists may be obtained on application to 


69, UPPER THAMES STREET, LONDON. 


JOHN BENT & SON, 
BELL BARN ROAD, BIRMINGHAM, 


MANUFACTURERS OF 


WET AND DRY GAS-METERS, 


FIRST-CLASS MATERIALS & WORKMANSHIP; 
| Also, STATION-METERS, PRESSURE-GAUGES, 
STREET-LAMPS, REGULATORS, &c. 
| 

| 





LONDON 





| 





EstTas.isHep 1830. 











THOMAS PIGGOTT & 00., 
SPRING HILL, BIRMINGHAM. 


MANUFACTURERS OF 
TELESCOPIC & SINGLE GASHOLDERS, 
CAST & WROUGHT IRON TANKS FOR DITTO, 
And Gas Apparatus of every Description, 

Marine, Tubular, Cornish, Plain, Furnace, Saddle, and 
Range Boilers. 

Sugar, SALTPETRE, AND ALL KINDS OF Pans, 
Roofs, Girders, and Bridges, and General Smith's Work. 
Lonpon Acent—W. G. DAVIS, 2, Brabant Court, 

Philpot Lane, E.C. 


J. & H. ROBUS, 


CONTRACTORS 


ERECTION OF NEW & REMODELLING 
OF EXISTING GAS-WORKS. 


RETORT-SETTING A SPECIALITE. 


RETORTS SET, AND GUARANTEED 
TO BURN OFF A CERTAIN AMOUNT OF COAL, 
OR ELSE NO MONEY TAKEN FOR THE 
CONTRACT. 

PLANS ON APPLICATION. 
Retert-Setters sent to ail parts of Europe and America. 
Address, J. and HR. ROBUS, 

BELL GREEN, CATFORD, LONDON, S.E. 








THE 
NITSHILL COMPANY'S 


DUKE OF HAMILTON’S 


LESMAHAGOW 
CANNEL COAL. 


AGENT: 


JAMES M‘KELVIE, 
HAYMARKET, 


EDINBURGH. 








CLASS X, 





LONDON, 1862, 
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GEORGE GLOVER & CO, 


MANUFACTURERS OF 


IMPROVED DRY GAS-METERS, 


WARRANTED TO MEASURE CORRECTLY, AND NOT TO VARY. 


EXTENSION OF PREMISES. 


having had their premises entirely rebuilt, are now fairly in possession of large and 


commodious workshops, specially adapted to the requirements of the trade, and they are prepared to execute 
orders, large or small, with promptness and despatch. 


THEY KEEP IN STOCK METERS OF ALL SIZES, UP TO 300 LIGHTS. 


RANELAGH WORKS, RANELAGH ROAD, PIMLICO 


LONDON, S.W.; 


236, GEORGE STREET, GLASGOW; and 30, LANCASTER AVENUE, MANCHESTER 


AGENT FOR AUSTRALIA: 


Mr. A. DEMPSTER, POST-OFFICE PLACE, MELBOURNE. 


G. G. & Co. have just been awarded a SILVER MEDAL for Gas-Meters and Gas Apparatus at the 
Exhibition of the “Society for the Promotion of Scientific Industry,” Manchester. ™ 
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SILVER MEDAL, PARIS EXHIBITION, 1867. 


LLOYD AND LLOYD, 


ALBION TUBE-WORKS, BIRMINGHAM, 


MANUFACTURERS OF 


WROUGHT-1RON TUBES AND FITTINGS 
LAP-WELDED IRON AND HOMOGENEOUS METAL BOILER TUBES: 


Boiler-Tube Ferrules, Gun-Metal Gland Cocks, Water-Gauges, Whistles, &e.; Stocks, Taps, and Dies for Screwing, and Gas-Fitters Tools, 


London Offices: No. 4, Cloak Lane, Queen Street, E.C. 





WAREHOUSES: 
LONDON: 157, UPPER THAMES STREET, E.C. 
LIVERPOOL: No. 68, Paradise Street. | PARIS: No. 38, Rue du Chateau d’Ean, 


MANCHESTER: Barlow’s Croft, Chapel Street, Salford. | LILLE: No. 38, Rue Grande Chaussee. 





FOULISS PATENT STOKING MACHINE. 














ath 





” SIDE ELEVATION OF DRAWING MACHINE. END ELEVATION. 
(The Charging Machine will be Illustrated in next week's Advertisement.) 
Makers: TANGYE BROTHERS and HOLMAN, London and Birmingham; ADAM WOODWARD and SON, Manchester 
ROBERT LAIDLAW and SON, Glasgow; MASCHINENBAU-ACTIEN-GESELLSCHAFT HUMBOLDT, Kalk bei Deutz; 
f Or all particulars may be had from JAMES WOTHERSPOON, 31, St. Vincent Place, Glasgow. 















CLIFFS PATENT 
_|_BWAWELLED_ CLAY RETOR 


JOSEPH CLIFF & SON, 


OS , THE ORIGINAL 
hme WORTLEY FIRE-BRICK WORKS, 
Ay) ecu Near LEEDS, 


Ae °; Oe 
AY, wo MANUFACTURERS OF ALL DESCRIPTIONS OF 


FIRE GOODS, and Salt-Glazed Drain-Pipes. 
Lonpon WHARF: 


Wharf No. 4, inside Great Northern Goods Station, King’s Cross, N.; 


LIVERPOOL—1, Back Leeds Street, 
Where is always kept a Stock of Retorts, Fire-Bricks, Terra Cotta Ware, and 
Drain- Pipes. 








FRADE MARK THE MEDAL FOR 1862. 
oe The only Prize Medal awarded for TUBES & FITTINGS. 


CROWN TUBE-WORKS, 
WEDNESBURY, STAFFORDSHIRE. 
WAREHOUSE: SOUTHWARK STREET, LONDON. 


JAMES RUSSELL & SONS, LIMITED, 


PATENTEES & FIRST MAKERS OF WROUGHT-IRON TUBES, 


ONLY MAKERS OF HOMOGENEOUS METAL TUBES. 
MANUFACTURERS OF 


TUBES and FITTINGS for GAS, STEAM, and WATER; 
LAP-WELDED, LOCOMOTIVE, MARINE, and other BOILER TUBES; ; 
HYDRAULIC TUBES, BEDSTEAD TUBES, WELL TUBES, TELEGRAPH POSTS, COILS, &¢.; 
GAS-FITTERS TOOLS, VALVES, COCKS, &ec. 
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-” THOMAS PIGGOTT & CO., 


(Established 1822,) 
SPRING HILL BIRMINGHAM. 


MANUFACTURERS OF 


TELESCOPIC & SINGLE GASHOLDERS, 
CAST & WROUGHT IRON TANKS FOR DIT10; 
PURIFIERS, CONDENSERS, SCRUBBERS, RETORTS, VALVES; 


IMPROVED WROUGHT-IRON RETORT-LIDS, CROSS-BARS, & SCREWS; 
AND GAS APPARATUS OF EVERY DESCRIPTION. 


SOLE MANUFACTURERS OF LIVESEY’S PATENT CASHOLDER MAN-LID, 


By use of which Man-lid, inlet and outlet pipes can be examined and cleansed without loss of gas in crown of holder, 
or ingress of atmospheric air. 


ROOFS, GIRDERS, BRIDGES, AND BOILERS OF ALL KINDS. 


Drawings, Specifications, and Estimates supplied on application. 


London Agent: W.G. DAVIS, 2, BRABANT COURT, PHILPOT LANE, E.C. 


LANCASHIRE GAS-METER COMPANY, 


LIMITED, 
FALCON STREET, OLDHAM, 


MANUFACTURERS OF 


GAS-METERS, GOVERNORS, EXPERIMENTAL GASHOLDERS, &c. 


HENRY THOMAS, Managing Director. 


JOHN WRIGHT AND CO., ESSEX WORKS, BIRMINGHAM, 


Beg to call the attention of MANAGERS and DIRECTORS of GAS COMPANIES to the following Jetter which they 
have lately received. 
COPY OF LETTER RECEIVED FROM MAGNUS OHREN, Ese. 
To Messrs. John Wright and Co., Essex Works, Birmingham. Crystal Palace District Gas Company, Lower Sydenham, 8.E. 


Dear Sirs,—In reply to your inquiries, I am glad to state that the use of GAS COOKING AND HEATING STOVES has been a complete success here. 
We have several hundred in use in our districts. We also find it advantageous to let out Stoves at a small rental. We have now 275 Stoves at rent. 

The Stoves you make I can with confidence recommend, having so many in use, and giving satisfaction. I need scarcely point out to you the advantage 
to Gas Companies to recommend the use of Gas Stoves to their Gas Consumers, even where they do not supply them on sale or rent, as the use of Gas Stoveo 
brings day consumption, andt hus the Company make a profit by day as well as by night.—I am, dear sirs, yours faithfully, Maenus OHREN. 


GAS HEATING 
STOVES 


(TERRA COTTA AND IRON). 


THE CHEERFUL STOVE. 
COOKING STOVES. 


BREAKFAST COOKERS. 























BATHS HEATED by GAS 


GAS STOVES 
For Boiling, Broiling, Preserving, Heating 
Fiat Irons, and for all other Domestic 
Purposes. 


























Gas Companies and the Trade who have 
not our Illustrated Catalogue are 
respectfully requested to 
apply for same. 





Siae, 25)in. high; 14 in. wide; 12) in. back 


THE CHEERFUL GAS STOVE, with Copper Reflector, 
aut. A LIBERAL DISCOUNT Has all the appearance of a Bright Fire. 
Price 50s,, complete with Pan and Gridiron. to the TRADE. PRICE from 32s. 














860 THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. (Dec. 14, 1875. 
THE 
~ LIMITED, J 


KINGS ROAD, LONDON, N.W., 
Orrice: 115, VICTORIA STREET, WESTMINSTER, 8.W., 


MANUFACTURERS OF 


“WET” & “DRY” GAS-METERS IN IRON & TIN-PLATE CASES, 


STATION-METERS AND GOVERNORS, STREET-LAMP METERS, BOXES, AND 
REGULATORS FOR THE AVERAGE METER SYSTEM. 








TO GAS COMPANIES, ENGINEERS, Xc. 

These Works are in full operation, and it will be the aim of the New Company not only to keep 
up the excellent workmanship of their predecessors, but, by the introduction of special machinery, to manufacture Meters of a 
higher standard than is usually given, without increasing the cost. 

Special attention is invited to the Compensating Wet Gas-Meter of De Castro and Burton, which 
is now becoming so generally adopted, and is more simple in construction than any other Compensating or Ordinary Wet Meter. 
There is but one centre of friction to be overcome by the gas. By its self-adjusting principle it maintains an unvarying water-line ; 
and the reservoir contains sufficient water to supply the Meter for twelve months without attention. It is unaffected by “tilting,” 
and cannot be “flooded ”’ by any pressure. 

The Company also manufacture Dry Meters upon the most improved principle, and all their 
Meters being made to standard gauges, the most accurate measurement is obtained. 

Attention is also called to their Dry Meters in Wood Cases, as used by some of the London Gas 
Companies. These Cases are a great preservation to Tin-plate Meters, especially in seaport towns, where the air is impregnated 
with salt; they are also particularly suited for export. 

The Company repair or convert every description of Wet Gas-Meters to De Castro and Burton’s 
Patent. 
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Manufacturer of SELF-SUPPORTING GALVANIZED CORRUGATED, CURVED, and every kind of IRON ROOFING, CHURCHES, SCHOOLS, 
HEDS, and IRON BUILDINGS. 
WROUGHT and CAST IRON GIRDERS, BRIDGES, TANKS, &c., and all kinds of WIRE WORK, FENCING, GATES, HURDLES, &c., for Home or Abroad, 
DIXON’S CELEBRATED SELF-SUPPORTING IRON ROOFS are specially suitable for Forges, Rolling-Mulls, Iron-Works, Shipbuilding Yards, Mines, ; 


Collieries, Gas and Water Works, and for genera] purposes. 
For Roofs with Timber Framing, DIXON’S GALVANIZED OR TARRED IRON SLATES form a durable and cheap covering, costing only about the same, 


when fixed, as felt and boards. 
DRAWINGS, ESTIMATES, AND ILLUSTRATED CATALOGUES MAY BE OBTAINED ON APPLICATION. 


SIDNEY LEONI & CO., | 


GAS ENGINEERS, 


Patentees and Manufacturers of Registered Apparatus for Cooking and Heating by Gas, Complete Kitcheners for Families, 

Hotels, Clubs, &e, Ovens for Baking and Roasting. Grillers for Broiling. Boilers and Steamers for general use. The New ] 

Patent Tubular Safety Gas Boiler; also Heating and Ventilating Stoves, besides other Culinary and Warmi»g Apparatus 
of their invention, and for which they have been awarded Prize Medals in 1871, 1872, 1873, and 18.4. 


They have also just been awarded by the Jurors of “ The Exhibition of Appliances for the Economy 
of Labour,” now being held at Manchester, the 
GOLD MEDAL 
For their collection of Patent Atmospheric Gas Apparatus, comprising New Patent Kitcheners for 
Roasting, Baking, &c., Steamers, Bath Boilers, Heating and Ventilating Stoves, Ornamental Drawing and 
Dining-room Fire Grates, and other Gas Apparatus, for their novelty, design, workmanship, and utility. 
For Pamphlets on the ‘* Advantages of Cooking and Heating by Gas,’’ and 
Price Lists, &c., apply at the DY, IS~ 
Adamas Works, 54 to 66, ST. PAUL’S ST., NEW NORTH RD., [COPY = .. 
LONDON, N. OD S LEONI #C 















0 
4 





London Depot: 74, STRAND, ADELPHI, W.C., EE MANUFACTURERS To THE METROPOLITAN | 


Sole Licensees and Agents in Great Britain for 


GIROUD’S PATENT RHEOMETER. [ide Mcuarramnenteeere scree 


This Instrument is easily fixed under any burner; it regulates the volume of ST Pauts CATHEDRAL SCHOOLS AND 
- to = consumed, notwithstanding the size of the burner or the variations ‘| “4 MARLBOROUGH COLLEGE & ¢ 
of pressure. 
PRIZE MEDALS, 1862, 1867, 1871, 1874, 1875. 
SOLE AGENTS and MANUFACTURERS of LOOKER’S PATENT WARMING 
and VENTILATING GAS-STOVES. 
(Special Illustrations and Prices on application to our Works.) 





e! 
District Asytum Boarp, To THE LONDON, |. 





To THe EMPRESS OF AusTRIA 
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MESSRS. NEWTON, CHAMBERS, & CO., 


THORNCLIFFE IRON-WORKS, NEAR SHEFFIELD. 








IMPROVED CENTRE - VALVES. 









\. fix, 





“| ee oe 
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t 
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N° THORNCLIFFE THORNCLIFFE 

| IMPROVED BYE-PASS VALVE. IMPROVED STOP-VALVE. 

| SIZES FROM 3 INS. UPWARDS. SIZES FROM 3 INS. UPWARDS. 

vn Sizes of the THORNCLIFFE IMPROVED CENTRE-VALVE. 
ee —- wi HI: iNi| Ea hy 2 Le = a is 3 _ . - = _ 


. Diameter of Body. 16 .. 20 .. 23 .. 26 .. 28 .. 31 .. BA .. 40 
. Height of Tank . 33... $5... 38... 43... 46... 48... 51... 56 
. Depth of Cover . peay OS] Soe Be: Peg Seg pee 

Total Height . .44.. 44.. 48 .. 54... 58 .. 61 .. 65... 72 


In all cases the Covers are cast heavy enough to resist any required pressure. 


The advantages derived from the adoption of these Valves are so manifest and cardinal that in the immediate character of the 
change—the simplicity of the machine—the facility affording for cleaning out connexions between Valve and Purifier—the perfect 
collection and delivery by suitable overflow of the ammonia, at a greatly diminished depth from ground-line over the old form of 
Valve—the advantage of connecting on the same level, and at any angle, or opposite to each other, the inlet and oatlet pipes without 
dip or rise—the clear acquisition of space in the purifying-house, by being able to place the boxes nearer together, the new Valve 
being entirely under the floor—and lastly, though of the greatest importance, the passage of crude and unpurified gas during the 
change is minimized to the merest fraction, thus preventing the fouling by impure gas the delicate machinery and easily affected 
exposed movements of the station-meter, thereby preventing the introduction of the enemy (unpurified gas) into the gasholder. 
Also a dead abutment is offered to all back pressure, imparting thereby to the gauges, governors, and hydraulic seals, a steadiness of 
action never realized with the once famous, but now fast becoming obsolete, Hydraulic Centre-Valve. 


N., C., and Co. also Manufacture and Erect 


PURIFIERS, CONDENSERS, SCRUBBERS, GASHOLDERS, ROOFS, 


And every description of Gas Machinery. 


TENDERS GIVEN FOR WORK FIXED COMPLETE IN ANY PART OF THE KINGDOM, 
— — -—--- $f - = 
Messrs. N., C., and Co. are also the Sole Agents for 


HAWKINS’ PATENT SELF-AC7TING 
HYDRAULIC DIP-PIPES. 


- By their use the whole of the pressure caused by the Seal in the 
ZZ Hydraulic Main is entirely avoided, thus securing the many advantages long 
sought for. 

Over 50 Gas Companies have already been supplied with them, many of 
which have been using them throughout their entire works continuously for 
over two years. 

They can be applied to existing Hydraulic Dips, and at a very small cost. 

They seal themselves in the same manner as the ordinary dip-pipes, there- 
fore they are not likely to get out of repair. 

By the aid of the adjusting screws they can be made to work on the oid 
principle at pleasure. 


Canx> 






Dir-Pirr, No. 1. FOR PRICES, TESTIMONIALS, &c., APPLY TO Dir-Pirz, No. 2. 


Messrs, NEWTON, CHAMBERS, & CO., Thorncliffe Iron-Works, near Sheffield, Sole Agents; 


OR TO THE PATENTEE, 


J. G. HAWKINS, NEEPSEND GAS-WORKS, SHEFFIELD. 
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WEST'S GAS _IMEROVEMENT COMPANY, 


LIMITED, 


Directors. 
AMBROSE WARDE, Esqa., West Farleigh, Kent, Chairman. 
CHARLES ARKCOLL, Esa., J.P., Maidstone, Kent. 
GEORGE EDMETT, Esa., J.P., Maidstone, Kent. 
RICHARD MORRIS, Esa., J.P., Doncaster. 
JONATHAN HARRISON, Jun., Ese., Brandes-Burton, Hull. 
Manacine Director—JOHN WEST, Esa., Maidstone. 
ConsutTinG Encinzsrr—R. P. SPICE, Ese., M. Inst. C.E., 21, Parliament Street, London, S.W. 
ENGINEER anpD AnaLyst—F. W. HARTLEY, Esca., A. Inst. C.E., 55, Millbank Street, London, S.W. 
Bankprs—LONDON AND COUNTY BANK, Maidstone. 








THE COMPANY ARE NOW PREPARED TO SUPPLY AND ERECT THEIR PATENTED MACHINERY FOR 


CHARGING2DRAWING GAS-RETORTS, 


And to enter into arrangements with GAS COMPANIES for its use upon moderate 
terms at hatadtaateat 


The Patented Muchinery has secured the -saueetention of all Engineers who have visited the MAIDSTONE GAS-WORKS, 
where it is in full operation, and may be inspected at any time on application to the Manager. 
The advantages attending its use are— 


INCREASED VOLUME OF GAS PER TON. 
INCREASED YIELD PER RETORT. 
INCREASED BULK OF COKE FOR SALE. 
REDUCTION IN LABOUR AND LESS DEPENDENCE ON 
SKILLED STOKERS. 





A Pamphlet containing a description of the Machinery, and Copies of Reports o on the working of the same, &c., 
will be forwarded on application to the MANAGING DIRECTOR, Maidstone. Communications may also be addressed to 
R. P. SPICE, Esq., or to F. W. HARTLEY, Esq. 


THOMAS ALLAN & SONS, 


IRONFOUNDERS, 


WORKS: 


SPRINGBANK FOUNDRY & NORTH WOODSIDE FOUNDRY, 
GLASGOW ; 


BONLEA FOUNDRY, STOCKTON-ON-TEES, 


Manufacturers of 


CAST-IRON GAS AND WATER PIPES. 


SIZES: #3 to 12 inches at GLASGOW. 
” 13 to 7 * STCCKTON. 








A LARGE STOCK KEPT, AND PRICES MODERATE. 





Freight to London, in the Stream, 10s. per ton from Stockton; 
i2s. 6d. from Glasgow. 


ES 
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LIVESEY FIRE-CLAY WORKS. 
NEAR BLACKBURN, LANCASHIRE. 


(ESTABLISHED 1835.) 


ORLANDO BROTHERS, LIMITED, 
MANUFACTURERS OF PATENT CLAY RETORTS, 


AND EVERY DESCRIPTION OF 
TUBULAR GLAZED SEWERACE PIPES, BENDS, JUNCTIONS, ETC. 
FIRE-BRICKS, TILES, BLOCKS, AND CHIMNEY-TOPS 


HODGE & CO’S 
IMPROVED VENTILATING SUN-LIGHTS 


WITH TALC REFLECTORS AND SELF-ACTING VALVES 
TO PREVENT DOWN-DRAUGHT; 


| VENTILATING GLOBE LIGHTS for DINING-ROOMS, LIBRARIES, &, a... 


Ormolu, Bronze, & Crystal Gaseliers; 


MEDIZIVAL CHURCH WORK AND CORONE 44 
COCKS, VALVES, and FITTINGS for GAS, STEAM, and WATER; wher 


COLUMNS, BRACKETS, & STREET LANTERNS; 
| BLACK AND GALVANIZED BARREL COMPO AND TIN PIPE. 


GAS ENGINEERS, 
100, HATTON GARDEN, LONDON, 


Drawings and Prices upon epplication. 


SELF- “AGTING REMOVABLE DIP-PIPE, 


CHANDLER & STEVENSON. 


ADVANTAGES. 
cam | 1. There is no pressure on the | 6. Gets 10 per cent. more 








' 



















Retorts. | Gas out of the Coal, and 
2. No deposit of Carbon. a higher Illuminating 
3. No scurfing is required. | Power. 
4, Never a choked Ascension- | 7. Is never out of order. 
Pipe. 8. Requires no attention. 
5. Saves Fuel and Wear and | 9. Is perfectly automatic in its 
Tear. | action. 
TESTIMONIAL. 


Metropolitan District Asylum, Caterham, Surrey, Dee, 14, 1874. 
Messrs, CHANDLER AND STEVENSON. 

GENTLEMEN,—I have much pleasure in bearing testimony to the complete working of your “ Patent 
Self-Asting Dip-Pipee,” which have now been in constant operation over three months. 

As regards the action of the apparatus, I can describe it no better than by calling it “sim ly 
fect.” Immediately the retort is charged and the lid secured, the small holder rises, which lifts t o 
likewise the instant the gas is permitted to escape at the mouthpiece the holder fails, thus perfectly 
sealing the Dip. I am fully convinced of the superiority of these Self-Acting Dips over Non Self-Acting 
ones, having experienced the fact that stokers do occasionally neglect to unseal the Dip after charging 
the retort, thereby causing a waste or loss. 

I feel that it is uite unnecessary for me to say more on the subject, excepting that, having had 
ten of Messrs. Chandler’s Dip-Pipes in use more than one year, and having experienced the great 
benefits derived thereby, inasmuch as the yield of gas from the coal is greatly increased, and the retort 
perfectly free from carbon and other advantages, and seeing that the same Dip has been made perfectly 
self-acting by the second patent, I feel convinced that this is the right thing.— Youre obediently, 

W. Cricxmay, Resident Engineer. 
For terms of use and cost, apply to Mr. G, W. STEVENSON, 


4, WESTMINSTER CHAMBERS, VICTORIA STREET, 8.W. 


MESSRS. CHANDLER & SONS, 


Gas Engineers, Patentees, and Contractors, Triennial Contractors to Her Majesty’s Government, 


UNDERTAKE THE 


ERECTION OF GAS OR WATER W ORES; 
CONTRACTORS FOR PIPE-LAYING AND GAS-FITTING. 


SOLE MANUFACTURERS OF THE CHANDLER AND STEVENSON PATENT SELF-ACTING DIP-PIPE. 
ESTIMATES FURNISHED FOR EXTENSIONS OR ALTERATION TO EXISTING WORKS, 


Appress: 26, YORK STREET, SOUTHWARK, LONDON, S.E. 
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PATENT DRY GAS-METERS, 


The latter being the Highest Medal awarded for 
Dry Gas-Meters by the Imperial Commissioners for the 
Universal Exhibition, Paris, 1867. 


THOMAS GLOVER & CO., 
DRY GAS-METER MANUFACTURERS, 


214 To 222, ST. JOHN STREET, CLERKENWELL GREEN, 
LONDON, E.C. 


THOMAS GLOVER & CO’S PATENT DRY GAS-METERS, 


Ist, Are a remedy for all the defects of Wet Meters; 

2nd, Are suitable for all climates, whether hot or cold; 

3rd, Incur no loss of Gas by evaporation; 

4th, Cannot become fixed by frost, however severe; 

5th, Are the most accurate and unvarying measurers of Gas; 

6th, Prevent jumping or unexpected extinction of the Lights; 

7th, May be fixed either above or below tke level of the Lights; 

8th, Cannot be tampered with, without visibly damaging the outer case; 

9th, Will last much longer than Wet Meters; 

10th, Will not cost more than one-half for repair that Wet or Water Meters do; 
Are upheld for five years without charge. 











WILLIAM PARKINSON & CO. 
(SUCCESSORS TO SAMUEL CROSLEY,) 


COTTAGE LANE, CITY ROAD, LONDON, E.C. 
Established 1816. 








MANUFACTURERS OF PATENT 


WET & DRY GAS-METERS, 


STATION-METERS WITH PLANED JOINTS, 


GOVERNORS, PRESSURE REGISTERS, GAUGES, 
AND EXPERIMENTAL APPARATUS, 


STREET-LAMP METERS, 


AND REGULATORS FOR AVERAGE METER INDICATION. 


METERS FOR MEASURING WATER. 
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TUESDAY, DECEMBER 14, 1875. 


Circular to Gas Companies. 


As we anticipated would be the case, the Metropolitan Board of 
Works have determined on offering the most strenuous opposi- 
tion to the scheme for the amalgamation of the Imperial and 
Independent Companies with the Chartered. The lengthy report 
of the Parliamentary Committee of the Board will be found in 
extenso in another column, and this report is to be sent to the 
Board of Trade, as a reply to the communication of that depart- 
ment, requesting the opinion of the metropolitan authority on the 
scheme. But that the near approach of St. Thomas’s Day dis- 
organizes the Common Council of the City of London, and 
renders the members insensible to all considerations but those 
necessary to secure their re-election to dinners, we should, no 
doubt, have had a similar report from the Gas Committee of the 
Corporation of London. It is safe to come presently, however, 
for have not the Metropolitan Board spoken, and the relations 
of the two bodies are just those of the butler and the page in 
* Oliver Twist” —‘ I say what Mr. Brittles says.” 

It by no means follows that, because the metropolitan authori- 
ties oppose the scheme, it will not be successful. The officials of 
the Board of Trade may look farther ahead than the narrow- 
minded authorities, and may see that, notwithstanding all that 
can be alleged as to the disastrous results to consumers, of past 
amalgamations, the promise of the future fully justifies amalga- 
mation of the widest kind—that is, complete. We cannot, even 
with this document of the Board of Works before us, say that 
amalgamations have not been beneficial. But this we say, 
most emphatically, that, in the course of no distant time, 
general amalgamation must be productive of most advantageous 
results to consumers. The means by which this will be accom- 
plished can only be provided by slow degrees, but the final effect 
is certain, We need not hesitate to admit that the advantages 
of amalgamation to the companies are immediate, to the con- 
Sumers somewhat remote; but in the end the advantages must 
be equally shared. 

No doubt the immediate result of amalgamation would be, to 
some consumers, the levelling up of price, to which we have so often 
referred. Well, this would also be the consequence of purchase by 
the authorities, which is again urged as the panacea for all the 
ills of gas consumers. The authorities, if they bought the under- 
takings to-day, could not afford to sell gas for less than 3s. 9d. 
all round, and at that price would experience a difficulty in find- 
ing the money for contingency and renewal funds, and other moneys 
necessary for maintaining their position, letting alone profits 
in aid of rates. We refer once more to this question of purchase 
because it crops up everywhere—at the Metropolitan Board of 





Works, and at a meeting of the South Metropolitan Gas Com- 
pany. At the former, it is argued that the companies must not 
be allowed to increase their share capital, because it would render 
their purchase more costly ; at the latter, the sliding scale and a 
three shilling and ninepenny standard price is insisted on, because 
it would make the undertaking more valuable. We have done 
with the sliding scale from one point of view, but we may inti- 
mate that, if it is to prove the boon to the companies which some 
would have us believe, the ultimate cost of purchase must be 
greatly enhanced. To-day the authorities may buy up all the 
companies at 25 years purchase of maximum dividends ; but who, 
as we have said before, knows what they may cost aftcr some 
years of the sliding scale. 


We shall not follow the ‘committee of the Metropolitan Board 
through all their report, but must make a few remarks. The 
review of previous amalgamations is not exactly candid. It pro- 
ceeds on the assumption that what the companies, who have been 
absorbed by the Chartered, did, before they amalgamated, they 
might have continued to do if they had retained a separate 
existence. This may be true to some extent, but it is certain that 
each one would have been compelled, in the “famine” years, to 
run up their price to the maximum. The special circumstances 
of the Great Central Company, after Higgs’s defalcations, would 
have obliged that company to do so. This would have brought 
them to a level with “neighbouring companies.” What might 
have happened in the other cases it is easyto see. The Equitable 
might have come out of the trial pretty well, but the Western 
must have suffered severely. But what is the insinuation in this 
report? It is either that the directors of the three companies 
were blind and fatuous, or that they deliberately col/ogued with 
the Chartered Company to defraud their customers. Our readers 
know who these directors were, and we ask whether they are not 
to be considered as honest and as intelligent as any member of 
the Board of Works? 


It is curious to notice that only a passing remark is made in the 
report on the proposed amalgamation of the Imperial Company. 
We must infer, therefore, that this is practically unopposed by 
the Board. The circumstances of the Chartered and Imperial 
Companies are so nearly alike that opposition was hardly to be 
expected, except upon sentimental grounds—a vague fear of the 
effects of combinations. The force of the report is directed 
against the amalgamation of the Independent Company, which we 
have before admitted would, in all probability, involve a levelling 
up of price. It does not follow necessarily, because a company 
may, if they choose, charge differential rates in separate districts. 
It might be inconvenient, and would complicate book-keeping to 
do so; still, if this probable rise in price were the only obstacle to 
present amalgamation, it might, we think, be got over. 

The Metropolitan Board boast that one merit of the Regula- 
tions Bill is, that it will not ensure uniformity of price. In 
another breath the leading members of the Board declare that the 
purchase of the companies offers the only satisfactory solution of 
the difficulty, and purchase will, of course, result in uniformity of 
price; but we need not repeat what has been said before. We 
fully appreciate the views of the consumers in the Independent 
district, and are not at all surprised at their protestations; but 
we must point out to them that what they object to now, is cer- 
tainly in store for them presently. They oppose amalgamation to- 
day—they may see it advisable to oppose purchase to-morrow. 

The position of the Independent Company is, we rather think, 
a peculiar one. Their district is all built over; their works, we 
fancy, could not be extended on their present site, if a necessity 
for extension should arise, which we take to be extremely im- 
probable. Their capital account may be considered to be closed. 
If they preserve an independent existence, it is very doubtful 
whether the price of gas could be reduced ; and if they were pur- 
chased, the price would certainly be advanced. The consumers 
are, in fact, on the horns of a dilemma. They are told to resist 
amalgamation, and they are invited to support purchase. 

Reading and re-reading this report, we are satisfied that the 
Metropolitan Board have failed to make out a good case against 
the amalgamation. With respect to the Imperial Company, they 
allege nothing, and that amalgamation is altogether unopposed. 
In the case of the Independent, there does arise the question of a 
differential rate, which will, no doubt, receive attention. The 
objection made to the application of the reserved funds of the 
Imperial and Independent Companies is very faint. The pen- 
sions granted would be very small in relation to the revenue of 
the combined companies, and their absence from that account 
would not ‘‘ prevent a correct comparison being made with other 
“‘ companies,” which the Board think so desirable. 

We may pass over that part of the report relating to the pen- 
sion of Mr. Andrews, the secretary of the Equitable, with the 
remark, that something very like the transaction was repeated 
the other day by one of the Beard’s model companies, the 











866 THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT, 





(Dec. 14, 1875. 





Ratcliff; but we understand that an attempt is being made 
to deprive the secretary of that company of the increase of 
salary voted by his directors, a proceeding which, no doubt, 
the Metropolitan Board will approve, but which we regard as 
dishonourable. 

There is another passage in the report which we regard as 
sheer impertinence. It asserts, that in case of amalgamation, 
the directors from the Independent Company will be holders of 
preference stock, and therefore will have no incentive for the 
exercise of prudence and economy inmanagement. This is only 
another way of saying that they cannot be honest men and 
gentlemen. The report winds up with the expression of a hope 
that the Board of Trade will save the ratepayers of London the 
expense of another parliamentary contest. We do not think 
they can do anything of the sort. Another select committee 
must investigate metropolitan gas affairs, and unless rumour de- 
ceives us, some queer things may be expected to turn up in the 
course of the inquiry. 

Mr. Newton is, of course, violently opposed to the Bill which 
the Chartered Company will promote next session. He will not 
listen to any proposal for raising the initial price, even when it is 
qualified as the company propose, nor will he admit any claim to 
a reserve-fund, unless it is formed in the way the Regulations 
Bill will allow. He objects to loans at 6 per cent., for that, he 
seems to argue, would be merely preference capital under another 
name. But we need not continue. Nothing the Chartered Com- 
pany could possibly do would satisfy Mr. Newton. We shall 
see what can be done with another select committee, and shall 
meet Mr. Newton again. 

Our readers will have noticed the growing taste of the Metro- 
politan Board for loaning money, and will not be astonished to 
see a member recommend that they should lend to the gas com- 
panies. We have not yet heard the rumour, but we have no 
doubt it exists, that the Board will, next year, apply for power to 
start a Mont de Picté in imitation of some continental munici- 
palities. 

One objection now raised to general amalgamation is, that it 
will create a huge monopoly of residual products, which will be 
detrimental to the interests of the public. As regards the chief 
residual—coke—we are inclined to think that the public might be 
benefited ; but the probability is that the coke traffic would con- 
tinue to go on much as it does now. Certain works are advan- 
tageously situated for the sale of coke, and at these the best prices 
will always be obtained. No monopolists could ever make coke 
at Beckton worth as much asit is'in the Old Kent Road, and it is 
impossible to force up the value of such a commodity. A mono- 
poly of tar would be a small blessing to a company, unless they 
worked it up themselves. It may drop in value any day. Next 
to coke, the residual which has the most stable value is ammo- 
niacal liquor, and this will probably increase in worth. If amalga- 
mation be ever brought about, we should strongly recommend 
the combination to take up the utilization of products. 

We give to-day a very brief résumé of the legislation of the 
past session, affecting provincial gas companies. A glance over 
the provisions of the Acts passed, seems to show that Parliament 
treat country companies with much more liberality than they are 
disposed to show to the metropolitan undertakings. While some 
of these latter were being pushed to extremities last session, the 
former obtained, without much opposition, all the advantages 
which have been conferred by special Acts during the last few 
years. They got power to raise capital, and borrowed money in 
the usual proportions. The Bath Company, it will be seen, met 
the economizers half way, and got power to raise their new 
capital at 7 per cent. and 5 per cent., such capital to be issued 
together, in the proportions mentioned in another column. We 
regard the arrangement as sound and liberal—much better than 
that enacted for the Commercial Company, and infinitely to be 
preferred to that proposed by the Chartered Company. The 
Bath Company take no power to raise loans. The capital, at a 
low rate of interest, is to be share capital without preference. 
Most certainly, some of our country friends have very sound 

opinions on finance and trade. The only thing of permanent 
value that a gas company. possess is land, and we are inclined to 
think it impolitic to load an undertaking with loan capital, beyond 
the value of such land. Gas-works and plant, we are often told, 
may some day become old bricks and old iron, which would go 
but a short way to satisfy the claims of the mortgagees of a 
company who had raised half their capital by way of loan. The 
Bath Company have set an excellent example, which we hope to 
see copied. 

Three companies obtained power to raise their maximum price. 
In no one of these cases, so far as we can see, could stronger 
reasons be urged than might be brought forward in favour of 
some metropolitan companies. In the case of the Worthiog 
Company, the advance is made contingent on an increase in the 
price of coal, which, again, is a satisfactory arrangement. A 





simple and inexpensive means of ascertaining the cost of coal to 
the company is prescribed. Only one statutory company took 
power last session to sell their works to a Corporation. The 
purchases actually made we shall notice in our next issue. 

Some reaction has taken place in the speculation in metropo- 
litan gas shares, and the prices have receded. This is not to be 
wondered at, for the recent prices have touched, if they have not 
exceeded, the fair market value. Gas proprietors, however, need 
feel no alarm. Uncertain as may be the action of the Govern- 
ment with respect to amalgamation, and doubtful as may be the 
result of the next parliamentary campaign, the substantial value 
of gas shares is not likely to be affected, and we hope that pro- 
prietors will not be seduced into a panic, which it may be the aim 
of some speculators to bring about. 

After a year’s trial of the average meter system, the Pad- 
dington Vestry express perfect satisfaction with the results. It is 
said that a saving of £1000 has been effected in the past year, and 
that the parish has been better lighted than it ever was before, 
The report states that no meter has registered a consumption of 
5 feet per hour. We trust that the regulators are well attended 
to, or the gas company may be considerable losers. 

We understand that the offer of the Burslem and Tunstall Gas 
Company, to sell their works to the Local Board for £80,000, has 
been accepted. The paid-up capital of the company is, we be- 
lieve, £36,000. 


Water and Sanitary Hotes. 


Tus President of the Local Government Board has granted the wish 
of the Croydon deputation. Dr. Buchanan has been directed to 
inquire into the cause or causes of the late epidemics of typhoid 
fever. We could wish for a searching investigation, but can 
hardly hope for one conducted by a medical inspector who comes 
from Whitehall with necessarily a foregone conclusion in his mind. 
The medical department of the Local Government Board have 
made up their minds that water, and water alone, is the carrier 
and distributor of typhoid poison. We are told already that the 
cause has been discovered at the water-works. A huge waste- 
pipe in the water tower has been found to have direct con- 
nexion with the sewer. This must have been the case 
ever since the pipe was put up—how many years 
ago we do not know, Croydon, we are told, has not, until May 
last, suffered from an outbreak or epidemic of typhoid for ten 
years ; but we think we are right in stating that the district has 
never been long free from sporadic cases of the disease. Why, 
with this huge pipe permanently established in connexion with 
the sewer, has not the disease broken out before, and why did it 
cease in June last, to break out again in September ? Then, again, 
we are told that the specific poison is a solid germ. Will Dr. 
Buchanan get it explained to us, how these germs get converted 
into vapour, still retaining their specific character, to be again 
absorbed by water. And further, why, if this be the fact, we 
have not thousands of cases of fever where we have only tens. 
Dr. Carpenter told an interesting story at the Society 
of Arts a week ago. He said the cattle at the 
Beddington Sewage Farm were perfectly free from foot and 
mouth disease, until an affected herd were pastured in a field at 
some distance; then, when the wind blew in the right direction, 
the infection was carried across the fields to the cattle on the 
sewage farm. Perhaps it would be worth while to inquire the 
share which the atmosphere may have had in propagating typhoid 
at Croydon. We express no opinion, and only desire to have the 
truth—or such an approximation to it as we can possibly arrive 
at—elicited. At present, and with the information on the subject 
now before us, we must protest against the imputations always 
cast on water undertakings whenever an outbreak of cholera or 
typhoid fever occurs. We shall presently hear more of this huge 
waste-pipe in the water tower, and shall learn more about its con- 
nexion with the sewer, and with the water supply. 

The Rotherham Town Council have called in Mr. Bailey Denton 
and Mr. Brundell, to advise them as to the disposal of their 
sewage, and the difficulties in the way of a Local Board coming 
to aconclusion may be guessed from a comparison of the two re- 
ports. The first-named gentleman, estimating the quantity of 
sewage to be disposed of daily at 400,000 gallons, and finding 
land in the neighbourhood costly, recommends the council to 
acquire some 60 or 70 acres for cleansing the sewers by inter- 
mittent downward filtration, Mr. Brundell, however, calculates 
the amount of sewage, which will have to be disposed of at once, 
at 560,000 gallons per day, and he recommends the institution of 
a sewage farm of 250 acres. The site he proposes is at a dis- 
tance from Rotherham, and it is intimated that farmers may be 
persuaded to take sewage from the pipes along the route ; but it 
is very properly pointed out that the Local Board must be pre- 
pared to deal with the whole of it. The Town Council of 
Rotherham have a hard nut to crack. 
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In Halifax, as most of our readers will remember, the Goux 
system for the disposal of excreta and house refuse has been in 
operation for some time, under the conduct of a company. It 
has not, we gather, proved a good speculation financially, but the 
Town Council are very well satisfied with the sanitary results of 
the system. The contract of the company with the Corporation 
will shortly expire, and the latter body have just decided on pur- 
chasing all the plant and property of the company, and working the 
system under their own superintendence. They have given notice 
to the inhabitants that, after the 23rd of January next, they will 
be required to empty the closets themselves, unless they agree 
with the Corporation, who offer to empty them for a yearly pay- 
ment of 5s. each. As the closets have-hitherto been emptied 
withont a direct charge, although each has cost the Corporation 
12s. 6d. a year, some in the Council strongly opposed the 
exaction of 5s. We shall be glad tosee more and more atten- 
tion paid to the dry carriage of excreta. It has its un- 
avoidably repulsive side, which, in these squeamish days, is a 
great disadvantage. 

The Water Committee of the Corporation of Liverpool have 
under their consideration an amended scheme for a water supply 
from Windermere, the execution of which, it is said, will not cost 
more than one million and a half. Particulars as to the route 
the water will be conveyed have not yet come to hand. At 
the same time, they have decided to spend £200 more on the 
endeavour to find a firm foundation for the embankment of a reser- 
voir in connexion with the Bleasdale scheme. Public attention is 
still directed to an extension of the local well system, on the 
ground of economy, and the final decision of the committee seems 
as far off as ever. 

At the instance of the Duke of Sutherland, Vice-Chancellor 
Bacon has granted a sequestration of the rates of Newcastle- 
under-Lyne, but has suspended the action of the order for three 
months. The dispute is about the fouling of the river Trent by 
the sewage of the Corporation, and an injunction was applied for 
by the Duke, and granted in July, 1861. 








GAS LEGISLATION IN 1875. 
In the last session of Parliament, five non-statutory gas com- 
panies obtained Acts of incorporation, with statutory powers. 
Combined gas and water companies will be noticed further on. 

The Alford Gas Act dissolves and reincorporates the Alford 
Gas Company, Limited, established for the purpose of manufac- 
turing gas or inflammable air from coal, peat, oil, &c., and do 
everything usually done by a gas company. The paid-up 
share capital of the original company was £5875, which, by 
this Act, is converted into stock. Power is now given to raise 
£10,000 additional capital, carrying the usual borrowing power. 
Gas of 14-candle illuminating power is to be supplied at a price 
aot exceeding 6s. 8d. per 1000 feet. The provisions of the Gas- 
Works Clauses Act, 1871, apply as regards testing, the place of 
which is to be within 200 yards of the works. Two hours notice 
is to be given by the examiner. Interest is to be paid at the 
rate of 5 per cent. on money received as deposit. 

The Broadstairs Gas Act dissolves aud reincorporates the 
Broadstairs Gaslight and Coke Company, Limited, who have now a 
paid-up share capital of £4600, in shares of the nominal value of 
£5 each, and no mortgage debt. As Lord Redesdale will not allow 
of shares of a less nominal value than £10 each, the company 
have power to split the original capital into shares and half shares. 
This Act authorizes the issue of £6000 additional capital, the 
dividends on which are limited to 6 per cent. or 7 per cent., ac- 
cording as the shares are preference or ordinary. The company 
may borrow to the extent of one-sixth of the capital raised, under 
the usual restrictions. Gas of 14-candle power is to be supplied, 
at a price not exceeding 5s. 6d. per 1000 feet. With respect to 
testing, the provisions of the Gas-Works Clauses Act, 1871, are 
applied. 

The Cleveland Gas Act incorporates the Cleveland Gas Com- 
pany, who appear to be the Lofthouse and District Gas Com- 
pany reconstructed with a new name. The last-named company ob- 
tained a Provisional Order last year, and raised £1740 10s. of capital, 
but did not proceed with their authorized works. The company 
now incorporated are empowered to raise capital to the amount 
of £50,000, carrying the usual borrowing power. Gas of 14-candle 
power is to be supplied, and the price is not to exceed 7s. per 
1000 feet. 

The Longwood Gas Act dissolves and reincorporates the Long- 
wood Gas Company. The original capital is £24,000, most of 
which is fully paid up. This Act empowers the company to raise 
additional capital to the amount of £20,000; the dividends are 
limited to 6 per cent. or 7 per cent. as usual. The company 
have no mortgage debt, so the usual borrowing power is conferred 
in respect of both old and new capital. Gas of 14-candle power 
is to be supplied, and the price is not to exceed 5s. per 1000 feet, 





with the proviso that, in a portion of the district which impinges 
on the gas limits of the Corporation of Huddersfield, this company 
shall charge no higher price than the Corporation. As some of 
the mains will be carried through parts of the borough of Hudders- 
field, it is provided that street work shall be done under the 
superintendence of the borough surveyor. 

The Marlborough Gas Act incorporates a gas company formed 
as long agu as the year 1822. They have now a paid-up capital 
of £7000, and they have expended £1000 and upwards on works 
out of profits. The original capital of £7000 and £490, repre- 
senting the £1000 expended out of profits, is to be converted 
into stock to be divided among the holders of original shares. 
This Act gives power to raise additional capital to the amount 
of £22,510, the dividends on which are limited as usual. The 
usual borrowing powers are conferred in respect of both old and 
new capital. Gas of 14-candle power is to be supplied at a price 
not to exceed 7s. per 1000 feet. 

In all the above Acts the provisions of the Gas-Works Clauses 
Act, 1871, with respect to tests of illuminating power, purity, 
pressure, &c., and also as to interest on money received on deposit 
are incorporated. 

The Acts conferring extended powers on companies already 
incorporated are as follows :— 

The Bath Gas Act, which authorizes the Bath Gas Company to 
raise £70,000 additional capital, but with the conditions that only 
£50,000 shall be entitled to a 7 per cent. dividend, and the re- 
maining £25,000 to only 5 per cent., the capital being raised in 
such a manner that the 5 per cent. shall always be in proportion 
to one-half of the 7 per cent. The gas is to have the illumina- 
ting power of 14 candles; but for special reasons assigned in the 
Act, no penalty is to be incurred unless the power fall below 
134 candles. Five grains of ammonia and thirty grains of 
‘‘sulphur ” are allowed. The former impurity is to be estimated 
by the referees apparatus, and the latter by the ‘‘ Letheby ”’ test. 
The company obtain power to take additional land; but itis enacted 
that if persons belonging to the labouring class are disposessed, 
the company, unless an agreement be come to, shall provide ac- 
commodation for such persons. 

The British Gaslight Company (Norwich) Act empowers the 
company to expend £80,000 for the extension of the Norwich 
undertaking. This additional capital is to be entitled to only 7 per 
cent., or 6 per cent., according as the shares are ordinary or pre- 
ference. The gas is to have the illuminating power of 14 candles, 
and is not to contain more than 5 grains of ammonia and 30 grains 
of ‘‘sulphur” per 100 feet. 

The Carmarthen Gus Act authorizes the company to raise 
£10,000 additional capital, by the issue of £25 shares, and to 
borrow to the usual extent, under the ordinary restrictions. The 
dividends on this new capital are limited, as usual. Gas of 14- 
candie power is to be supplied, at a price not exceeding 6s. per 
1000 feet. Testing apparatus is always to be kept in order, and 
ready for use. The Act provides that the Corporation of Car- 
marthen may acquire the undertaking within three years. 

The Cleethorpes Gas Act empowers the company to raise 
£10,000 additional capital (the dividends on which are limited as 
usual), with the customary borrowing powers. Fourteen-candle 
gas is to be supplied, and the price is not to exceed 6s. 10d. per 
1000 feet. 

The Colchester Gas Act authorizes the company to raise 
£10,000 additional capital, and to borrow to the usual extent. 
The capital is to be issued in £20 shares, which are to be sold by 
auction, with the common provision as to the application of the 
premiums which may be realized. Several sections of the com- 
pany’s Act of 1866 are repealed, the maximum price for gas is 
raised to 5s. per 1000 feet, and the charge for lighting, cleaning, 
&c., public lamps is advanced from 13s. to 15s. Gas of 14- 
candle power is to be supplied, and in this, as in all the above- 
mentioned Acts, the testing clauses of the Gas-Works Clauses 
Act, 1871, are incorporated. The burner to be used in testing is 
in all cases Sugg’s New “ London,” No. 1. 

The Commercial Gas Act has been noticed before, and its 
peculiar provisions may again receive notice in another column. 

The Heckmondwike Gas Act authorizes the company to acquire 
additional land, and to raise new capital to the amount of 
£42,000, carrying the usual borrowing powers. The dividends 
on the new capital are limited in the ordinary way. Gas of 
14-candle power is to be supplied, at a price not exceeding that 
fixed by the Act of 1862. 

The Longton (Stafford) Gas Act extends the district of the 
Longton Gas Company, and empowers them to charge higher 
rates. Whereas, under their Act of 1866, the company could 
only charge 3s. 6d. per 1000 within the borough of Longton 
and the radius of a mile from their works, and 4s. beyond, they 
are, by this Act, empowered to charge 7s. 6d. beyond the radius 
of a mile. The gas is to have the illuminating power of 
14 candles, and is to be tested in accordance with the provisions 








868 THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 





[Dee. 14, 1875. 





ofthe Gas-Works Clauses Act, 1871. The Act is simply to 
advance the price of gas in the out-districts of the company, no 
additional capital being authorized. 

~The Newport (Monmouthshire) Gas Act empowers the company 
to raise £50,000 additional capital, the dividends on which are 
limited as usual. The company can also borrow to the usual 
extent. It is provided by the Act that the directors may, before 
apportioning dividends,’set aside a part of the profits to form a 
contingency or renewal fund, applicable also to the equalization 
of dividends; but the amount set apart in any year is never to 
exceed one per cent. of the capital, and the sum accumulated is 
not to exceed 2 per cent. of the capital. Fourteen-candle gas 
is to be supplied, the maximum price remaining the same as 
fixed by the company’s Act, 1855. 

The Tunbridge Wells Gas Act extends the limits of the company, 
and empowers them to raise £40,000 additional capital, carrying 
the usual borrowing powers. The dividends on the new capital 
are limited to 7 per cent. if ordinary, and 5 per cent. if preference. 
The price of gas within the limits of the town is not to exceed 
58. per 1000 feet, unless the cost of coal to the company is in excess 
of 30s. per ton, in which event they may charge another 6d. But 
before they can do so, the books of the company must be examined 
by an expert, appointed by two justices, who will certify to the 
actual cost of ‘the coal. The Act gives the company power to 
acquire a site for new works. 

The Worthing Gas Act extends the limits of the company, and 
authorizes further capital to the amount of £25,000, carrying the 
usual borrowing power. The dividends are limited to 6 or 7 per 
cent., according as the capital is issued as preference or ordinary. 
Gas of 14-candle power is to be supplied, and the price is not to 
exceed 6s. 6d. per 1000 feet. It is provided, however, that if the 
coal duty now levied in Worthing shall cease to be levied, or if 
the company erect works in a district exempt from the duty, the 
price of gas shal] be reduced 3d. per 1000 feet. 

(To be continued.) 





Correspondence. . 
SOMERVILLE’S AUTOMATON REGISTER OF 
ILLUMINATING POWER. 

Sirn,—Wright’s: pressure-register, Lowe's jet, and Reid's instrument 
(but not.so perfect) are introduced by John Somerville, and intended by 
him to record the illuminating value of gas during the range of 24 hours. 
As the ts of the instrument must be quite samiliar to your prac- 
tical readers, I need not point out that a finely-adjusted balance is use- 
less where the force of a spring is required against it‘to record its action. 
May I ask, has your correspondent found out the'value of the friction ? 
If so, has he arranged the scale in proportion? And if he has done so, is 
it reasonable to take it for granted the pencil or instrument used as a 
recorder will be adjusted so that each adjustment shall be equal to the 
first? Suppose these difficulties are overcome, the question must arise, 
what is the standard light value as indicated by Somerville’s tried auto- 
maton instrument? Is it the height of flame? If so, what pressure? 
Will a change of pressure act on the flame and on the balance? Will 
there be an indication of such change on the paper? Will the volume 
used during such change be recorded in light value on the paper? and 
will such value be taken on observation? These are questions which 
must be considered and answered satisfactorily in connexion with the 
instrument, as noticed in yours of the 30th ult. 

The proper course for Mr. Somerville would have been to fix a 
standard, and upon that base the weight of 1 cubic foot of gas equal in 
value to the standard. Suppose 500 grains of standard oil to equal 
1 foot of gas, standard temperature and pressure, 2°31 grains weight, 
and equal to so many measures of light. Upon this result form a scale, 
upon which the balance would act, recording any change of weight on 
the scale or register. If such a standard cannot be found without 
falling back upon the aid of standard candle light, by all means allow 
the photometer, as improved by Hartley, to be the standard, upon which 
I put the greatest confidence ; that confidence being based upon exten- 
sive practice on gas valued by weight—Lowe’s jet and the photometer. 
It weight in future has to be the test of quality, I have used an instru- 
ment which has been a long time in the market, and which is not yet 
surpassed for simplicity, and truth, the action of which I haye compared 
with the photometer result. W.L. 





APPARATUS FOR EXTRACTING SULPHUR FROM SPENT 
OXIDE 


' Sirn,—Having noticed in the president’s address to the members of 
the Southern District Association of Gas Managers, in the Jcurnat of 
the 16th of November, Mr. Wood’s apparatus for extracting the sulphur 
from spent oxide, by means of bisulphide of carbon, will you allow me 
to say a few words on the same? 

I quite agree with Mr. Wood that it is a very simple process, having 
often used it for some years, but it is extremely dangerous, without 
great care, on account of the bisulphide of carbon being a very combus- 
tible substance, which evolves dense fumes of sulphurous acid on burn- 
ing, sod is likewise very difficult to put out. 

ill Mr. Wood allow me to suggest an improvement on his apparatus? 
and that is, to place the flask in a bath of boiling water, thus avoiding 
the risk of using a naked light, to recover the bisulphide of carbon, and 
to aid and hasten this to pass the fumes through a small horizontal 
Liebig’s condenser ; the whole of the apparatus being well corked, as 
bisulphide of carbon will quickly evaporate in open air. This is the 
means I use, and find to answer well, as bisulphide of carbon boils at a 
considerably lower temperature than water. 


South Hackney, Nov. 27, 1875. Epwin ApDENBROOKE. 








GAS-EXHAUSTERS AND THE DEPOSIT OF CARBON IN 
RETORTS. 


Srm,—As the subject of gas exhaustion, and the influence exercised 
by it upon the deposition of carbon in the retorts, has of late had con- 
siderable attention paid to it in your paper, I shall feel obliged if you 
will kindly allow me to make a few remarks upon it. 

It appears to me that none of the writers'on the subject understand 
the cause of the deposit, and, of course, until that is known, no correct 
solution of the difficulty can be arrived at. 

I venture to think that with the help of a small instrument I have 
before me I shall be able to show what is the true cause of the deposit, 
and also to prove satisfactorily the fallacy of the arguments employed by 
Mr. Dunlop. I must admit, as another writer has done, that at first 
sight there is a show of truth in what he says, but as I have had more 
than one look at the question, the show of truth has vanished. 

I must go back to Mr. Dunlop’s letter of the 26th of October. He 
there states in substance that the use of an exhauster does not prevent 
the deposition of carbon, and that it will not cause increased yield of 
gas, because the atmosphere is subject to variations; and on one day, 
when the barometer is at 29°5, you may work without an exhauster, 
under identically the same conditions as you would on another day with 
an exhauster when the barometer is at 30°6; but I fail to see the force of 
the argument, as the very fact of the pressure in the retort being the same 
on the two days, and the pressure of the atmosphere varying, shows con- 
clusively that the conditions are not the same. 

Mr. Dunlop appears to have cverlooked the fact that the effective 
pressure within the retort, which influences the deposition of carbon, is 
that amount by which the whole pressure exceeds the pressure due to 
the atmosphere, whatever that may be, and his comparison of the 
Glasgow and Lanark works goes for nothing. 

Now, an exhauster is for the purpose of reducing the pressure within 
the retort to that of the atmosphere, by relieving it of the pressure 
caused by the apparatus, which is the condition under which the manu- 
facture of gas is carried on most economically ; and when I have stated 
my opinion of the cause of the deposition of carbon, I think it will be 
seen that an exhauster is’a very necessary, a8 well as useful, apparatus. 

Probably most of your readers know what is meant by the dialysis of 
gases ; but I will explain it’ for the benefit of those who may not be in 
that position; By dialysis is meant the property which gases possess of 
separating themselves from each other when brought into, contact with 
certain porous substances, and in that state they are able to pass through 
the substance. Gases possess this property in different degrees, and it 
so happens that hydrogen possesses it in a very marked degree, and will 
pass through porcelain, or substances of a like nature, with astonishing. 
ease. The small instrument mentioned above will illustrate this, It 
consists of a sort of cup, made of iron, into the top of which is very ac- 
curately fitted, so as to exclude the air, a circular plate of porcelain. 
From the bottom of the cup a small pipe is carried off, and bent. wpwards 
to about the height of the top of the cup, the vertical portion being of 
glass. The cup contains a small quantity. of mercury, which, of course, 
rises to the same height in the tube when the pressure inside and out is 
the same. . 

A small plug is affixed ‘to the side of the’ cup above the level of the 
mercury, for the admission and emission of air. Now, if this plug is 
screwed up tight, so that the air within has no communication with the 
outer air, and a stream of coal gas or carburetted hydrogen is allowed to 
impinge upon the porcelain plate, the mercury will be observed to rise 
immediately in the tube to:a considereble height (in the apparatus which 
I have it rises an inch, which is equal to a pressure in the cup of 13 
inches of water). This is owing to the hydrogen of the gas passing through 
the pores of the plate, which increases the elasticity of the air within 
the cup; the carbon does not possess the same property, and therefore 
remains behind. . 

It is in precisely the same way that the carbonaceous deposit inside 
a retort is formed, the clay being of a similar nature to the porcelain. 
The hydrogen passes through by virtue of the peculiar property it pos- 
sesses, and the carbon is deposited. 

A slight preponderance of the pressure in the retort over that of the 
atmosphere facilitates the egress of hydrogen. The exhauster* removes 
this preponderance, and the result is a diminution of the deposit ; but it 
is not so much the removal of the pressure that prevents the deposit as 
the removal of the gas from the substance which causes the dialysis to 
occur ; and were it possible to fill a retort with gas, and allow it to remain 
there at the same pressure as the atmosphere, the dialysis would still go 
on; in fact, it would operate even when opposed by a considerable pressure 
outside, and were it not for the inevitable cracks in a clay retort, it 
would be advantageous to work the exhauster at a vacuum. 

In speaking of the pressure in the retorts, I have taken no notice of 
that due to the dip-pipes. J din goods 
Gas- Works, Northampton, Dec. 3, 1875. ee iid 

Several communications, already in type, are unavoidably left over till 
next week.—Eb. J.G.L. 








DeatH or Mr. W. B. Hack.—We regret to announce the death of Mr. 
William Boughton Hack, the engineer to the West Middlesex Water- Works 
Company, which took place at his residence, Hammersmith, on the 8th inst. His 
convexion with the company dated as far back as 1836, and he succeeded 
Mr. W. F. Clark as their engineer in 1852. Mr. Hack’s health had been failing 
for some'time, but it was only for a few days that he had to keep his bed. He 
was just turned 69 years of age, having been born on Nov, 22, 1806. 

New Wortiey Gas-Works.—On Saturday, the 4th inst., the workmen con- 
nected with the Leeds Corporation Gas-Works at New Wortley presented to 
Mre. Ogden, wife of the superintendent at this station, a handsome gold watch. 
They had a day or two previously presented Mr. Ogden with a valuable time- 
piece and a meerschaum pipe, as a mark of respect and esteem, on his retirement 
} sa the service of the corporation to take office as engineer to the Blackburn Ges 

mpany. 

Preneon Purtic Licutixc.—The Borough Surveyor (Mr. R. N. Hunter) 
has issued a tabular statement giving a summary of yearly gas accounts for the 

ublic lighting of the borough of Preston from April, 1866, to 1875, inclusive. 
fo the year ended April, 1875, there were 1684 lamps in the borough. The 
average time that each lamp was lighted was 2869 hours 25 minutes, and the 
total quantity of gas consumed was 15,542,130 cubic feet, an average of 3°26 
cubic fest per hour, The total amount pe to the gas company was £2590 7e.; 
the cost of gas consumed by each lamp during the year was £1 10s. % . This 
shows a decrease of more that 83, per lamp less than for the year 1866, but about 
83d. in excess of 1874, 
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HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
RIDAY, Dee. 3. 
(Before Vice-Chancellor Hau.) 
THE ATTORNEY-GENERAL v. THE HYDE CHEMICAL COMPANY. 

Mr. Dicxison, Q.C., Mr. M‘Inryre, Q.C., and Mr. W. P. Beateappeared for 
the plaintiff; Mr. W. Pearson, Q.C., and Mr. Kexewicu for the defendants. 

This was an information filed at the instanceof the Local Board of Hyde, 
Cheshire, to restrain the defendants, the Hyde Chemical Company, Limited, 
from ing on their manufactory in such a manner as to be a nuisance by the 
discharge of noxious gases, fumes, or vapours, the emanation of smells, and dis- 
charge of amoke, and the escape of refuse into the river Tame within the Hyde 
district, or by other consequences of the accumulation and escape of noxious and 
offensive products, 

The business of the defendants, as described in the information, is that of tar 
and resin distillers, manufacturing chemists, and oil merchants, also that of 
makers and eellers of sulphate of ammonia, benzol, naphtha, varnishes, resin, oils, 
waggon grease, and products of the distillation of gas tar and other substances. 
The present proceedings were instituted in consequence of complaints made by 
the inhabitants of Hyde to the local board, of annoyance experienced from the 
noxious fumes and vapours alleged to be emitted from the defendants worke in 
their manufacturing processes, and from the refuse liquid discharged from the 
works into the river. 

The Vick-CHANCELLOR, in giving judgment, referred to the scientific and 
other witnesses on behalf of the defendants, that the smells from the works of the 
company did not constitute a public nuisance, and were not injurious to health, 
mong which was an affidavit deposing that the medical men io the neighbour- 
hood had within the last month sent about 40 children suffering from whoopin 
cough to the manufactory to inhale the fumes of pitch. He said it was contende 
on their behalf that the manufacture of the defendants was a new one, and that 
although, when they first began, their machinery was not so perfect as at present, 
progressive inprovements had been continually made, and the business had been 
carried on without doing harm to any one. They insisted that there was not 
now, and had not been at any reasonable time before the filing of the information, 
avythirg which amounted to public nuisance. This case seemed to i'm to be a 
very plain one, and the question which he, sitting asa jury, had to try was, 
whether or not the informant had established that at or about the time the 
information was filed the defendants were carrying on their businees by means 
of processes which amounted to a public nuisance. There bad been the evidence 
of mauy ecientific and other witnesses, who had explained the different processes 
carried on at the defendants works, It was not material to criticize the discre- 
pancies between the evidence of these scientific witnesses, for although, if the 
questions were treated as scientific ones, then the balance of scientific evidence 

ht be in favour of the defendants, as showing that a nuisance ought not to 
exist, what his lordship was bound to do was to try the question as a matter 
of fact by the evidence of persons who had hud the opportunity of judging by their 
own actual sensations and feelings ; and against the evidence of such persons it was 
not sufficient to bring forward other peraons who said that such sensations and feel- 
ings werenot producedinthem. There wasa great diversity in people’s occupations, 
aod some persons might be found who lived to an advanced period of life, ap- 
parently in robust health, even though engaged all their lives in what were 
considered noxious pursuits. These persons were, no doubt, the exceptions, but 
they were always available when evidence was wanted. It had been sought to 
attribute the nuisance complained of to other manufactories, but upon the 
evidence those other manufactories were not chargeable with the offence, and 
the smells from them were of an entirely different churacter. The particular 
noxious smell from the defendants works was that of sulphuretted hydrogen gas— 
a smell that could not be mistaken for any one of or for all the other smells put 
together. A number of witnesses bad all! suffered inconvenience from this par- 
Yicular smell; it had been traced to the defendants works, and the evidence was 
brought down to the time of the information. Therefore, sitting as a jury, his 
lordship could not hesitate for a moment in finding a verdict for the plaintiff, 
and he should accordingly grant an injunction, according to the prayer of the bill, 
to restrain the defendants from carrying on ut their manufactory any of the pro- 
cesses then carried on by them in such a manner as to be a nuisance, and they 
snust pay the costs of the suit. . 


Tuespay, Dec. 7. 
(Before Vice-Chancellor Bacon.) 

PATTERSON ¥. THE GASLIGHT AND COKE COMPANY. 

Mr. Kay, QC. (wit him Mr. Fry, Q.C., Mr, Aston, Q.C., aud Mr. Trem- 
LETL), in opening the case on the part of the plaintiff, said it involved a very 
iuteresting and important question. The suit was a suit by Mr. Patterson 
against The Gaslight and Coke Company, seeking to restrain their infringe- 
ment of a patent taken out by Mr. Patterson, which had for its object improve- 
ments in the mode of purifying coal gas. Before he troubled the court with 
the terms of the patent, and with the circumstances of the case, he would 
endeavour to state the maiu points involved, There were certain forms of 
matter in crade coal gas which were called impurities, they being six in 
number—namely, tar; aqueous vapour, or water; ammonia; sulphuretted 
hydrogen; sulphur in other forms, the principal of which. was sulphide of 
carbon, but it was referred to continually as sulphur in other forms in the 
evidence; and the last was carbonic acid. The first three were very easy to 
get rid of—namely, the tar, the water, and the ammonia, The tar and water 
were got rid of by cooling and condensing the gas, and washing it with water 
in vessels which were called condensers; and, fur the purpose of the suit, his 
Jordship might dismiss from his mind any further consideration of the two 
ingredients tar and water. Ammouia also was very easily got rid of. It could 
be got rid of, because it mixed readily with water; and «lthough ammonia 
occurred in part of the patent, and part of the evidence which he should have 
to refer to, he should not have to trouble the court very much with it.. Sul- 
phuretted bydrogen existed in gas in considerable quantities, and there had 
been a long and well-kuown mode of getting rid of that. The ordinary mode 
was by treating the gas with oxide of iron, which readily absorbed sulphuretted 
hydrogen, and separated it from the gas—passing it through purifiers which 
contained trays of oxide of iron, which absorbed the sulphuretted hydrogen. 
But the difficulty which the patent, fur the first time, surmounted was to get 
rid of the sulphur in other forms than sulphuretted hydrogen. All the best 
heads of the great chemists and gas engineers had been loug at work on the 
roblem how to get rid of the compounds of sulphur, other than sulphuretted 
ydrogen, which existed in gas, and until the patent was taken out that diffi- 
culty was uever solved, The principal of those sulphur compounds was the 
Suiphide of carbon. Carbonic acid existed in gas in very great volumes, and 
it wight be taken that the volume of carbonic acid in the gas, as it issued from 
the retorts, was three times as great as the volume of sulphuretted hydrogen. 
No specific means of getting rid of carbonic acid was ever adopted up to the 
time of the plaintiff’s patent. It was not much regarded, and gas, as it was 
maanufactured, contained a certain amount of carbonic acid, although it was 
Proved that it did in some degree diminish the illuminating power of gas.. But 
at was thought that, in the ordinary purification of gas, some of it was taken 
away, and they did not much care totakeaway what was left, so that practically 
the gas, as manufactured and burned, contained a certain amount of carbonic 
acid. That was the state of things when the plaintiff’s patent was taken out. 
The problem to solve was, how to get rid, in a practical manufacturing way, so 








as to make it worth while, of those other compounds of sulphur which had 
proved so obstinate. There were chemical facts known, It was a chemical 
fact known that other compounds of sulphur would combine with sulphide of 
calcium, and if sulphide of calcium could be produced pure enough and cheap 
enough, and the gas could be exposed to its action in such a state as that the 
sulphur would combine with it, it was known that the problem would be solved, 
if the gas were submitted in such a condition as that it should take out those 
sulphur compounds, That was the thing to which a great many minds were 
addressed, and it was a problem that other inventors had done their best to 
solve and had failed, so that it never was solved until the plaintiff's patent was 
takev out. The popes | for solving this problem was an extremely pressing 
one. In 1860 an Act of Parliament was passed which provided certain persons 
who were to be appointed for the parpose of fixing an absolate maximum 
to the amount of sulphur compounds in gas, beyond which gas manufacturers 
were not allowed to go, except under the penalties imposed by the Act. The 
maximum, however, was not fixed. Another Act of Parliament was passed 
1868 for the very same purpose, and still the maximum was not fixed, and 
reason was that nobody could solve the problem. Until the plaintiff's patent 
was taken out, the maximum was never fixed. It would be found that the 
evidence was quite clear that there never was any notion of fixing a maximum 
up to the very date of the patent, and ever beyond it. All the companies rose 
in arms, and their own statement was that it was impossible the thing could be 
done; that there was no known process by which the amount of the sulphur 
compounds could be kept out of gas to the extent it was pro to impose 
upon companies by the Legislature. The protests showed, in the clearest pos- 
sible manuer, in addition to the other evidence, what was the state of knowledge, 
or rather the amount of ignorance, as to the mode of getting rid of these sulphur 
compounds in gas up to the date of the plaintiff's patent. The process to which 
he would call attention wag the old process used in country districts where 
as-works were. There was a difference in what were called urban districts. 
n places where a good wide space could be obtained, it was possible to use 
lime, as in country places. In urban localities the use of lime was hardly pos- 
sible, because it had to be used in large quantities, and when used became 
exceedingly offensive, and there was great difficulty in getting rid of it. The 
mode of using lime was, the lime was put into purifiers. Ino the first place, the 
gas was submitted, as produced, to the action of a condenser, which cooled it, 
washed it, and deprived it of the tar, the aqueous vapour, and 
if not all, of the ammonia. Then it was treated either with oxide 
of iron, which took out of it the sulphuretted hydrogen, and then 
afterwards with lime; or first with lime, and afterwards with oxide 
of iron; and there was a doubt which plan was the beat. In both modes of 
treatment the result was that the tar, ammonia, aod sulpburetted bydrogen 
were taken out of the gas. But the other compounds of sulphur were not 
taken out by either of those modes of treatment, and it was because of this that 
the Actsof Parliament be had mentioned were passed, in order to put the 
utmost possible pressure on the gas companies to get rid of those other sulphur 
compounds. Nor was thecarbouic acid fully taken out, and in the gas as used 
for illuminating pur there was a residuumof carbonic acid. More than 
one inventor—certainly one inventor beside the plaintifi—bethought him that 
if he could make the ordinary materials used in purifying gas available, if he 
could alter their nature by the very process of purification, and cha them 
so that they themselves should effect the purification of the gas by taking out 
the sulphur compounds, he would have doue the thing all were aiming at 
iu @ practical way. They thought they would try,in the ordinary process of 
purifying gas, to convert the lime, which was ordiuarily used, into sulphide of 
calcium, and that they would then present the gas to the action of sulphide of 
calcium in such a condition as that the sulphide of calcium would take out 
other impurities. He should make it a great point of his case that there were 
running on the same road at least one—the defendants said more, and the more 
the better for his argument—other inventor, but he did not see his way to 
doing it. He got very nearit. He knew the end tobe aimed at. He meant to 
make sulphide of calcium, and he meant to apply the gas to sulphide of cal- 


cium in such a condition that it would remove the other sulphur 
compounds; but his patent became a dead letter, and the reason 
of his failure, now that the plaintiff's invention was published, 


was apparent. He did not understand the mode of making lime into sulphide 
of calcium, and he did not understand the condition in which the gas itseif 
must be when exposed to the action of sulphide of calcium. But the fact 
that he was aiming at the same result, and trying to get at the very same 
thing which the plaintiff had successfully accomplished, showed, as in every 
case of invention, that the thing to be invented bad occurred to other minds, 
and the man which fairly compassed the problem, the man who practically 
applied the principles of chemistry, was the man who was entitled by the jaw 
of the country aud common sense to have his invention protected, He had 
no doubt he should satisfy the court that the first man who did this was the 
plaintiff. The plaiatiff’s pateut wes dated the 9th of March, 1872, and was 
sealed on the 28th of May, 1872. He stated that it was for improvements in 
the purification of coal gas, that the invention related to the purification of 
coal gas, from sulphur io other forms than sulpharetted hydrogen, by means of 
sulphide of calcium, while the carbonic acid was likewise reduced, 


with a corresponding improvement in the illuminating power of 
the gas. Also that the lime, having been mainly converted into 
carbon, was much freer from offensive odour. He stated that 


it was proposed to use a purifier or purifiers containing pure sulphide of 
calcium, into which the gas was passed after being purified from sulphuretted 
hydrogen and carbonic acid, and that the condition of the gas when the sulphide 
of calcium was applied to it was an essential part of the invention. Also that 
at present the action of lime purifiers was greatly impaired, and sometimes wholly 
destroyed, owing to the carbonic acid in the gas, whereby the lime was converted 
into carbonate of lime, which did not absorb sulphur in any form, Accord- 
ingly, the plaintiff proposed to eliminate carbouic acid from the gas in such a 
manner that one or more of the purifiers should contain lime as nearly as 
might be in the form of sulphide of calcium. Up to this time that had never 
been practically done, and the reason was, an utter neglect of the action of 
carbonic acid upon the lime. ‘The evidence on both sides showed that that 
was undoubtedly the case, It would be found that the simple, ingenious, and 
beautiful invention of the plaintiff was that if you first took out the carbonic 
acid from the gas, leaving the sulphuretted hydrogen in it, then the effect of 
the gas purified from the carbonic acid was to convert the lime into sulphide of 
calcium, The fact that the carbonic acid must be taken out first was never 
known, never practically used, before the date of the patent, The provisional 
specification showed that one mode of applying the principle was by passing 
the gas through a purifier or purifiers for such time that the carbonic acid 
should, from its greater affinity for lime, have expelled the sulphuretted 
hydrogen from the vessel, taking its place, and driving it into the succeeding 
purifier. By this means the largest possible amount of carbonic acid would be 
absorbed by the first purifier or purifiers, whilat the sulphuretted hydrogen, 
being thus driven forward, converted the contents of the subsequent purifiers 
iuto sulphide of calcium, After the gas had come from the condenser, if it was 
then passed through lime for a certain time, you might take from it, by the 
first action of the lime, its carbonic acid, and let the sulphur compounds go on; 
the fact being that carbonic acid had « stronger affinity for lime than any of 
the sulphur compounds, Sv that if you carefally regulated the time during 
which the first purifier or purifiers were submitted to the action of the crude 
gas, you might turn that lime into carbonate of lime simply, and then you 
would leave the gas with the sulphur impurities in it. Then the further action 
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of the gas upon lime—that was, the gas freed from carbonic acid— 
was to convert other fresh lime with which it was brought into contact 
into sulphide of calcium. That was the operation on the lime of 
the sulphuretted hydrogen. The essence of the invention, therefore, 
was that if you first took ont of the impure gas (the tar water 
and ammonia being gone) the carbonic acid, then the sulphuretted by- 
drogen in the gas would convert fresh slaked lime into ane of calcium, 
and then you got rid of the sulphur impurities by this same sulphide of calcium. 
The beauty of the invention, therefore, was, by the action of the gas itself to 
convert fresh slaked lime into that very material which was best of all to take 
out the other sulphur compounds, which had proved up to the time of the 
sent, so obstinate that they could not be got rid of. You made the very act 
of purifying the gas with the known and well-used material, lime, the best mode 
of producing that sulphide of calcium which would purify the gas of the other 
sulphur compounds, and you presented the gas to the sulphide of calcium 
when manufactured, precisely in the state in which the sulphide of calcium 
would operate to take out the sulphur compounds. This could not be done 
unless you first of all took out the carbonic acid, and the mode of doing that 
—the mode of assuring yourself that you did that first—was a thing never 
thought of or done until the patent was taken out. There were other sul- 
phides besides the sulphide of calcium which had the same effect, and the 
patent proposed as an alternative mode to use other sulphides, but for the 
same purpose, and in the same order. The gas must be presented to their 
action after carbonic acid was out of it. It would be found that, up to the 
time when the patent was taken out, no one had ever tested for carbonic acid 
at the issue of the first purifier, or purifiers. The notion of taking it at first 
had never been brought into practical use at all. If, after the first purifier, or 
the second, you were only to test for sulphuretted hydrogen, the appearance of 
sulphuretted hydrogen would not tell you what the condition of the lime had 
become at all. But if yon tested for carbonic acid, you were certain that 
when that appeared the lime had become carbonate of lime, and the lime had 
taken up as much carbonic acid as it could pos-ibly hold, if the gas were passed 
through at a reasonable speed. Up to the date of the patent, he would show 
by the evidence of the very best men to whom he could refer (and he was sure 
his friends would not quarrel with the expression, because they were their own 
witnesses), that the variations in the amount of sulphur in manufactured gas 
were to them utterly unaccountable. But from the time of the patent being 
taken out they ceased. It was admitted, in the evidence on both sides, that 
gas lime in a foul condition—that was, containing a good deal of sulphu- 
retted hydrogen and other things, when exposed to the action of air, the very 
same thing mentioned in the patent—namely, the superior affinity for carbonic 
acid with the gas—is exemplified, and the sulphuretted hydrogen is exhaled 
from the gas lime and becomes a great nuisance. The original bill stated that 
the plaintiff was the first inventor, and that the invention had never been 
impeached, and was in full force. It also stated that the defendants were a 
corporation incorporated by Royal Charter, capable of suing and being sued 
under that name; that they had six separate gas-works at which the manu- 
facture of gas was carried on—namely, at Beckton (said to be the largest gas- 
works in the world), Bow Common, Blackfriars, Westminster, Pimlico, and 
Kensal Green. It also stated that, up to the date of the plaintiff's patent and 
some time thereafter, the defendant company always experienced great and 
insuperable difficulty in purifying their gas from sulphur existing in other 
forms than sulphuretted hydrogen, and that the company and their officers 
carried out divers experiments to discover a process for purifying their gas 
from the sulphur so existing; and that, in the course of such experiments, 
various changes and alterations were made. It also stated that, until the 
plaintiff's invention, the company were wholly ignorant of any process whereby 
the gas could be purified, and were unable to control the amount of sulphur in 
the gas passed through the purifiers. It often happened that the gas, after 
being passed through the purifiers, was more highly charged with sulphur than 
before entering. Gas contained carbonic acid, sulphuretted hydrogen, and 
sulphur in other forms, Pass that gas throngh lime, and what happened was 
that the lime took up carbonic acid and sulphuretted hydrogen together at 
first. By degrees the carbonic acid expelled from the gas the sulphur, which 
it took up in the form of sulphuretted hydrogen; and it, therefure, might 
happen, and often dic happen that, by expelling the sulphur so taken up, the 
gas which issued from the purifier actually contained more sulphur in other 
orms than sulphuretted hydrogen than it did when it went into it. The 
sulphur which it contained in the form of sulphuretted hydrogen was altered 
by the action of the purifier and expelled, so as to make the effluent gas more 
impure than when it went in. The plaintiff said the great difficulty experienced 
by the defendant company, by want of knowledge of any satisfactory process, 
was very apparent at Beckton, where the manufacture of gas commenced in 
1870. The apparatus was on an unusually extensive scale; nevertheless the 
result, as regarded sulphur purification, was a complete failure. In conse- 
uence of the large amount of sulphur impurity in the gas manufactured by 
the company at Beckton, the metropolitan gas referees, charged with the duty 
of prescribing and certifying the maximum amount of impurity in the gas, 
made during 1871 repeated representations in writing to the de- 
fendant company to take steps to effect the purification of their 
gas from sulphur in other forms than sulphuretted hydrogen, and 
the company repeatedly expressed their inability to comply with 
the requisitions of the gas referees. The Corporation of the City of 
London also wrote to the Board of Trade, complaining of the excessive quan- 
tity of sulphur in the gas supplied by the defendant company, and urgently 
requested the Board of Trade to require the gas referees to fix a maximum, 
The Metropolitan Board of Works also memorialized the Board to the same 
effect on several occasions ep to February, 1872. Such memorials were for- 
warded by the Board of Trade to the gas referees, calling their attention to the 
matter, and stating that they concurred in the opinion that there should be no 
farther delay in fixing some maximum for sulphur in the case of the com- 
panies subject to the legislation of 1868 and 1869. The Act made it a punish- 
able offence, except under certain circumstances, if more than 20 grains of 
sulphur in any form were contained in 100 cubic feet of gas. The plaintiff's 
patent being dated in March, 1872, it would be seen what change immediately 
took place at the company’s works at Beckton and Bow. In April the average 
had been 38; in May it dropped to 27; in June it became 14; in July, 12; 
in August, 10. It would be proved that, beyond all question, the company 
were using the plaintiff’s process. In December, 1872, the plaintiff wrote to 
them, stating that they were using his invention; saying that he would be glad 
to grant a licence on reasonable terms; and if they did not enter into such an 
agreement, they must cease to use his inveation, The answer was that the 
company did not acknowledge the patent rights of the plaintiff ; and on April 2, 
1878, the bill was filed, asking for an injunction to restrain the infringement of 
the patent. The answer of the defendants was first a denial that the plaintiff 
was, either before or at the time of the grant of the letters patent, the true 
and first inventor of the process which he claimed. Secondly, a denial that no 
corporation or company, or other person or persons, had, previonsly to the time 
of the alleged patent, used the plaintiff's so-called process. Then they stated 
that the plaintiff was one of the gas referees; that they believed that the plain- 
tiff derived his knowledge of the mode which he pretended to invent from 
opportunities afforded to him in his official position as to processes employed 
by the company, and from information supplied to him by persons employed 
by the company. They also submitted to the court whether it was competent 
for the plaintiff to make use of the knowledge acquired by him as a public 
officer it discha-ge of his duty, for the purpose of taking out a patent. At the 











time the Beckton works were opened, the state of knowledge was such, that 
it was thought a good result might be obtained by passing the gas first through 
oxide of iron and then through lime. Oxide of iron did not take from the gas 
its carbonic acid; but it did take from the gas the sulphuretted hydrogen, so 
that the gas when it issued from the oxide of iron purifiers would have lost the 
sulphuretted hydregen, by which alone could lime be turned into sulphide of 
calcium, but it would not have lost the carbonic acid, by which the lime would 
be turned into carbonate of lime; so that when the Beckton works were opened, 
and until the gas referees compelled them to make the change, such was the 
state of knowledge on the subject of purifying gas that they used the oxide 
of iron and lime in such order as made it impossible for them to avail them- 
selves of the sulphide of calcium, and made it certain that the lime would be 
converted into nothing but carbonate of lime—a perfectly inert substance. The 
answer said it was found that the use of oxide of iron before the lime did not 
give satisfactory results, and that the gas, as issued from the purifiers, was 
insufficient to purify it from sulphur, therefore it was intended to use lime 
before oxide. This showed the absolute ignorance of engineers at that time. 
The answer further said that certain alterations were required in the purifiers, 
and in the beginning of August, 1871, the company began to use the lime 
purifier before the oxide of iron purifiers, in a manner similar to, bat not 
exactly the same as that employed at the Bow Common works. It was not, 
however, till the 12th of May, 1872, that the machinery for purifying the gas 
was completed by the addition of certain check purifiers. For about a fortnight 
the result of the method of using the lime before oxide of iron were eminently 
satisfactory, and the quantity of sulphur in the gas very considerably 
diminished. After that time the defendants said it was found that the pro- 
portion of sulphur increased, notwithstanding all the efforts made to reduce it, 
until at last the gas was found to contain as large a proportion of sulphur as 
before the introduction of the new method. That meant that they altered the 
order,and put the lime purifier first, and found, after a time, that the thing got 
as bad asever. The reason was, they left the jast purifer so long that not only 
the sulphuretted hydrogen, but everything else, went over. The answer went on 
to say that a series of experiments were tried, in order to discover the cause 
of the failure of the method then in use, and tke best means of remedying it; 
and the manager from time to time communicated the results of his experi- 
ments to the gas referees, including the plaintiff. The manager, in the result, 
was led to believe that the true cause of the failure of the lime purifiers was 
partly the presence in the crude gas of an unusually large quantity of carbonic 
acid, and partly the fact of the gas entering the purifier at too high a temperature. 
The principal object aimed at at the Beckton works was to produce gas of a high 
illuminating power without the use of cannel coal. With this view, Mr. Evans, 
the principal engineer, proposed to dispense with the use of condensers, and the 
object aimed at was attained. But, on the otber hand, it was found that the 
gas entered the scrubbers at too high a temperature, and the sulphur com- 
pounds were driven forward, and the high temperature of the gas prevented the 
formation of sulphide of calcium. Mr. Evans also, it was said, tried a system 
of purification at Beckton successfully; but owing to the immense quantity of 
gas manufactured there, the whole of which had to be passed through two puri- 
fying-houses, it was found impossible to continue that system. This was in 
Uctober, 1871, and the amount of purifying area at that time was greater than 
at any other known works. On the 23rd of October Mr. Trewby said he 
charged the first purifier with lime, and took precautions by frequently going 
ont and recharging the purifiers in the first and second set to keep the lime in 
the third set in astate of sulphide of calcium, But that the result was any- 
thing like that which had been the consequence of the use of the plaintiff's 
patent was completely disproved. It was said the patent was anticipated 
by Trewby’s experiments, But no test was applied to see whether the carbonic 
acid was being taken out. Then it was said that on the 18th of February, 
1872, Mr. Trewby commenced working a modification of the system adopted 
by him in October, 1871—namely, to work the first two purifiers in the first 
and second sets respectively for carbonic acid. So that his modification of the 
preceding plan was now for the first time to try and get the carbonic acid out 
first. Mr. Trewby said he threw them out of work as soon as they showed 
carbonic acid, and recharged them, Then he must have tested for carbonic acid. 
Bat it would be seen whether he did. After May, 1872, Mr. Trewby dropped 
the use of oxide of iron to take out the sulphur compounds, and used lime in 
the condition of sulphide of calcium, which he said was the present plan at the 
Beckton works. That was a distinct admission that the company were using 
the process described in the patent. Then the answer stated the Bow process 
since November, 1867. ' The gas on leaving the mains passed through conden- 
sers, where the tarand vapour and water were deposited in a liquid form by the 
cooling action of the atmosphere. From the condensers it passed through 
scrubbers; from the sernbbers it passed through two purifiers, each charged 
with originally clean slaked lime. But there was no care taken to prevent 
carbonic acid passing the first purifier, and coming into the other. No test for 
carbonic acid coming out was applied at all, and, therefore, it was no anticipa- 
tion of the patent. The marvellous thing was that, whereas the average im- 
purity at Bow was about 22 or 23 grains per 100 feet of gas before the patent, 
it was now reduced to 8 or 10 since the date of the patent. 


Wepnespay, Dec. 8. 

Mr. Kay resumed his argument, and said a new point was raised by way ofa 
criticism upon the specification—namely, that there was no novelty whatever, at 
the date of the letters patent, in the employment of sulphide of calcium as & 
means of purifying coal gas, which formed the first head of the plaintiff's 
patent. Then it was said that the plaintiff had not described any new mode 
for the application of sulphide of calcium to that purpose, or stated in what 
manner the process should he performed. It was said the second head of the 
plaintiffs invention appeared to consist in a statement of certain well-known 
chemical facts, and in certain practical suggestions to gas manufacturers. 
Independently of the question of novelty, it was insisted that the second 
head of invention was not a proper subject of a patent, that there was 
no novelty in the apparatus for detecting the presence of carbonic acid issuing 
from the purifiers. Then that the processes employed at Beckton, for a year 
or thereabouts, after the works were opened, were necessarily of an experi- 
mental character, and, no doubt nearly up to the date of the plaintiff's patent, 
the company admitted they were experiencing great difficulty in purifying the 
gas from sulphur in other forms than sulphuretted hydrogen. Then they said 
that their officers and engineers had carried out divers experiments, chiefly at 
Beckton, to discover a process to purify the gas from the sulphur existing 
therein, and various changes were made in charging the purifiers. Then the 
defendants denied that, notwithstanding such endeavours, they were wholly 
ignorant of a process whereby gas could be sufficiently purified, but they 
admitted that they were, until the purifying works were completed, unable to 
control the amount of impurity in the gas manufactured at the Beckton works, 
which had been passed through the purifiers, Then the defendants said a 
untrue, or calculated to give a false impression, to speak of the difficu or 
experienced in the purifying of gas as arising from a want of a 
any satisfactory process for the purpose. The Beckton works were design 
by Mr, Evans, their chief engineer, and the apparatus for purifying the —— 
intended to be, and was, on an unusually extensive scale. Ticy —— 
the complaints of sulphur by the City of London and the Board of b 4 
Then they spoke of the maximum having been fixed in the last week of Marc 
1872, at 30 grains per 100 cubic feet; and they stated their belief that, = — 
after the month of March, 1872, some diminution in the sulphur complain - 
of took place, chiefly at Beckton, but they deried it was in consequence 
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the report of the referees. The diminution commenced on the 20th of March, 
1872. Then they said they believed the official returns of the various amcunts 
of sulphur per 100 feet of gas were correctly set forth in the bill, and again 
denied that the reductions in the amount of sulphur, though Jater in date than 
the referees report, were due to any information which the company or their 
officers derived from that report. They then said that they had not obtained 
the plaintiff's leave or licence, but denied that they had infringed the letters 
patent purported to have been granted to the plaintiff, saying that they were 
not validly granted, and that they intended to continue the use of the process. 
Farther, they said that by the user of the processes described they had been 
enabled to reduce the amount of sulphur in the gas below the maximum fixed 
by the gas referees, and they believed the average cost of purification of gas per 
1000 cubic feet had been, at Beckton, from October, 1871, to April, 1872, *89 
of a penny, and from April, 1872, to October, 1872, °94 ofa penny. The 
defendants further answer stated that in the early part of February, 1872, they 
had not succeeded in keeping down the amount of sulphor in the gas manu- 
factured at Beckton, or been able altogether to control the fluctuations which 
were occasionally considerable in the amount of impurity occurring from day 
to day, but that no practical difficulty had been experienced on this head 
except at Beckton. They also stated that the properties of sulphide of calcium 
were well known, and it had been used in the purification of gas before 
the date of the patent; and a reference was made to a patent granted 
toa Mr. Mann. They admitted that the chemical effect of carbonic acid 
upon foul lime was and ia the principal obstacle to the use of lime in towns 
and populous places. The system of lime purification in use at Bow Common, 
they said, did not differ in principle or substance from the system in use at the 
various gas- works in London, and that it was based upon the practical recog- 
nition of the effect of carbonic acid to expel and drive forward the sulphuretted 
hydrogen from the lime. The defendants also said that the mode of working 
io February, 1872, which the plaintiff alleged was an infringement of his 
patent, was suggested to Mr. Trewby by the plaintiff's letter of the 15th of 
February, 1872, and they submitted that that letter was a publication of the 
plaintiff's invention. The points raised by the answers on the specification 
isself were that there was no novelty in the employment of sulphide of calcium 
as a means of purifying coal gas from sulphur compounds existing in other 
forms than sulphuretted hydrogen, which formed the first head of the plain- 
tiffs patent. Then there was a denial that the second head of the invention 
had any novelty in it, and the third, fourth, and fifth were passed lightly over. 
The plaintiff had evidence about them quite sufficicut. The defendants 
insisted that the invention was anticipated by Trewby at the Beckton works in 
August, 1871; or, if not then, in October, 1871; or, if not then, on the 18th of 
February, 1872; or, if not then, in May, 1872. How anything done in May, 
1872, could be an anticipation of a patent taken out in March, 1872, he (the 
learned counsel) did not understand. The defendants said that at the Bow 
works they were using a process which was not the plaintiff's. They admitted 
that at Beckton they were using the plaintiff's process, by testing after the 
first purifier for carbonic acid; that was insuring that the first purifier took 
out all the carbonic acid, and then subjecting the gas, with the carbonic acid 
taken out of it, to the action of fresh slaked lime, which it converted into 
sulphide of calcium, and that took out the other sulphur com- 
pounds. This, it was alleged, was no infringement of the patent, 
because the patent was invalid. Those were the only points raised 
by the answer, except that it was said Mann’s patent was an anticipation. 
He (the Jearned counsel) would show what the actual state of knowledge 
was up to the very day when the patent was taken out from documents which 
were admitted; and that the plaintiff’s invention was novel, ingenious, and 
useful. The material thing in the patent was the condition of the gas when it 
was submitted to the action of sulphide of calcium. The patentee stated it was 
necessary to employ sulphide of calcium in a separate purifier, to make the lime 
into sulphide of calcium by the action of the gas after the carbonic acid was 
taken out of the gas. It might be said (and he would anticipate the objection) 
that the claim of the patentee was the use of sulphide of calcium generally. 
But the patent was framed upon an authority which had decided that such a 
claim did not mean the general employment of sulphide of calcium, but the 
on in the manner described in the invention. The patentee said: 
“ Having told you my invention and the mode of applying one of the things I 


claim as original, that is, the mode of using the sulphide of calciumin purifying | 


gas from the sulphur compounds which I claim.” 
counsel referred tothe cases of Arnoldv. Bradley, 6th Chancery Appeals, p. 706; 
Beard v. Egerton, 8th Common Bench, p. 168; Kayv. Marshail, 1st Milne and Craig, 
p. 382; Howath v, Hardcastle, 1st Webster's Reports, p. 485. He thougkt those 
authorities would satisfy his lordship that the office of a claim was not to enlarge 
or describe the invention, but to restrict it to that which was considered to be 
the novel part of it; and that the mode of construing a patent was to read it as 
awhole. There was no case whatever in which a general claim had been held 
to invalidate a patent. Although the claim, if it stood alone, would be too large 
to be the subject of a patent, it must be read with reference to what was de- 
scribed in the anterior part of the specification. An important case to refer to 
was Hills v, The London Gaslight Company, 5th Hurlstone and Norman, p. 312. 
That case showed that, although a chemical fact were thoroughly well known, 
the man who practically applied that to a useful purpose to which it had never 
been applied before, or in a mode in which it had never been practically applied 
before, had a right to have a patent for thatapplication, That was the position 
of the plaintiff in the present case. 

The Vicz-CHANCELLOR said: The learned baron in that case drew a distinc- 
tion between the principle and the means or methods. 

Mr, Kay replied that the learned judge said the question was not properly 
stated; but it was established beyond doubt that the application of any known 
principle in creation, to a particular chemical result was a perfectly good sub- 
ject of a patent. He submitted that the claim confined the patent accurately to 
the particular manner described, of employing sulphide of calcium, which was 
novel, because up to the time of the patent it had never been brought into 
practical operation that sulphide of calcium should be applied to coal gas, after 
the carbonic acid and the sulphuretted hydrogen had been taken out of the 
gas. The second claim was said not to be a proper subject of a patent— 
namely, the mode or system of employing lime purifiers in the manner described. 
The plaintiff stated his manner of we lime purifiers so as to convert the 
contents into sulphide of calcium. Sulphide of calcium was produced by the 
sulphuretted hydrogen in impure gas being turned into fresh lime; but in order 
to produce sulphide of calciam you must first have got rid of the carbonic acid, 
which had a greater affinity for the lime, and turned it into carbonate of lime, 
Under the old process carbonate of lime was produced. That was precisely 
the mistake in Mann’s patent. There the object of the inventor was to produce 
sulphide of calcium to purify gas; but the patent became a dead letter simply 
because he did not understand that you could not produce sulphide of calcium 
Wy the action of foul gas, till you had taken out of the gas the carbonic acid. 

ie would not dwell upon the other parts of the patent, because there was no 
distinct denial concerning them, and there was ample evidence to prove that 
they were new and useful. Then as to the facts proved in answer to the other 
Points raised by the defence—namely, the alleged anticipation, and the state- 
ment that the patent was not new and useful—he would show first of all what 
the state of knowledge on the subject of gas purification was, and particularly 
28 to getting rid of sulphur compounds other than sulphuretted hydrogen, down 
to, and at the date of, the patent; secondly, that the alleged anticipations were 
wot anticipations at all, but yy Pg ee the point which the plaintiff for the 
first time discovered; thirdly, that Mr. Mann's patent was not any anticipation; 





Upon this point, the learned | 





fourthly, that the letter of the plaintiff of the 15th of February was not a 
publication of his invention. In 1860 an Act of Parliament was passed, called 
the Metropolis Gas Act, 23 & 24 Vict., cap. 125. The 25th section of that Act 
fixed the illuminating power of the gas at 12 sperm candles, and stated that 
the gas should not contain more than 20 grains of sulphur in any 
form in 100 cubic feet of gas. Then there were penalties for exceed- 
ing the amount agreed upon, or, in the absence of agreement, the 
maximum, In 1867 the Bow works were in existence, In 1868 the City of 
London Gas Act was passed. Section 29 of that Act said the Board of 
Trade should, as soon as possible after the passing of the Act, appoint three 
competent and impartial perscns, one at least having practical knowledge and 
experience in the manufacture and supply of gas, who should be called gas 
referees. Their duties were to test the gas for its illuminating power and 
purity, amongst other things; and by section 36 the gas referees were, from 
time to time, to ascertain with what degree of purity each company could 
reasonably be required to make and supply gas continuously, without causing 
a nuisance in the neighbourhood of the works, and thereupon to prescribe and 
certify a maximum amount of impurity in each form with which gas supplied 
by the company should be allowed to be charged, regard being had to the 
necessity for alterations of the works. The gas companies were to give the 
referees all facilities for investigating the matter. But there was no provision 
in that Act saying that the referees were bound in any way to tell the com- 
panies what they were to do, or to invent processes for them, or anything of 
that sort. In point of fact, the gas referees were inspectors who were co test 
the gas as manufactured aud issued to the consumer, and to iovestigate in 
every way the mode of manufacture. Their principal duty was, as soon as 
might be, to fix a maximum to the amount of sulphur impurity which was to 
be allowed in gas. On the Ist of September, 1868, the plaintiff was appointed 
by the Board of Trade one of the gas referees. His colleagues were Mr, Evans, 
the gas engineer of the defendants, now a director of the company, and Mr. 
Pierce. The plaintiff's qualifications for the office were that he had been 
educated for the profession of a civil engineer, he had attended the chemistry 
classes of Dr. Reed in Edinburgh, and in 1867 had published a pamphlet on 
the gas and water supply of London. He had both chemical and engineering 
knowledge. Mr. Evans did not remain long one of the gas referees. He 
resigned his office in May, 1870. In a report made by Mr. Harris, dated 
the ist of September, 1869, it would be found what was the state of know- 
ledge at that time. Mr. Harris was the manager of the Bow works. From 
October, 1864, to December, 1865, Mr. Harris stated that the whole of the coals 
used were picked over by men and boys, and every possible piece of pyrites 
was picked out. Pyrites was supposed to have something to do with the im- 
purity, but he said the effect did not warrant the expenditure. Those were 
experiments for the removal of sulphur compounds other than sulphuretted 
hydrogen. From November, 1864, to June, 1865, some gas was experimented 
upon by passing it through a preparation of soda and lead, and the result 
showed a diminution of about half the sulphur compounds; but the difficulty 
of the operation prevented it being used upon any extended scale. In 
January, 1865, slaked lime was mixed with the coals in the retort, 
but very little good was effected. From February to April, 1865, 
the gas was treated first experimentally, and afterwards largely, by 
passing it through red-hot tubes in conjunction with steam. Ex- 
perimentally, nearly the whole of the sulphur compounds were removed, but 
when in practical operation it was not successful. In 1865 various things 
were tried in the manufacture, such as shortening charges, reducing the car- 
bonizing temperature, and so on, but no result of importance was produced, 
In July, 1865, gas was washed with tar, but without success, In October, 1865, 
soda waste was used, and the result was not good, because the carbonic acid 
completely destroyed the effect of it. Then tar and pitch were used in the 
purifiers without success. During the last three months of 1866, certain other 
experiments were tried; and during the latter part of 1866, experiments with 
dry lime in various ways were tried, passing the gas through lime first, and 
afterwards through oxide of iron, which removed about 40 per cent. of the sul- 
phur compounds. This was put into practical operation in January, 1867, and 
it was said it had been continued until the present time. So that the defend- 
ants found experimentally that if they put lime before oxide of iron, the result 
was obtained of diminishing the sulphur compounds about 40 per cent.; but 
they never tried by taking out the carbonic acid, and they said they had never 
altered what was done at Bow. Forty per cent. of the sulphur compounds, 
which was 40 volumes out of 100 volumes, were taken out by the process, and 


|; 60 per cent. were left in, so that the result was that 60 per cent. of the sulphur 


compounds still remained in the gas. Mr. Harris, in his affidavit said, that the 
mode of working lime purifiers which had been in use at Bow Common ever 
since the 16th of November, 1867, was identical with one of the processes 
claimed by the plaintiff. Instead of testing for carbonic acid, as mentioned by 
the plaintiff’s patent, he said he had always tested, and still tested, for sulphur 
compounds, other than sulphuretted hydrogen. But he did not test for car- 
bonic acid, and therefore there was an end of that anticipation. Then, to pur- 
sue that order of date, he (the learned counsel) would read a letter written by 
the referees to the Board of Trade on the 3ist of December, 1869. In that 
letter Mr. Evans joined, he being one of the referees, and the engineer to the de- 
fendant company, who designed the Beckton works. In that letter it was 
stated, “as regards the sulphur impurity, no practical process has hitherto been 
discovered, by which all the elements of this impurity can be removed, indeed, 
it is still uncertain in what form this impurity exists in gas.” A table was 
given, showing the actual daily fluctuations from 37 grains per 100 feet to 
16°78 in the Central; in the City, from 22 to 14°3; in Arundel Street, from 27 
to 13°8; and in Leadenhall Street, from 26 to 14. The material thing was that 
the referees, of whom Mr. Evans was one, excuse themselves from fixing a 
maximum for sulphur impurities upon the ground that no practical process 
was yet discovered for removing all the sulphur impurities, On 
the 380th of May, 1870, there was a meeting of the officers of 
the various gas companies with regard to this difficult question. 
At that meeting there were present Messrs. Harris, Mann, Upward, Livesey, 
Kirkham, and Clark, together with all the referees. Mr. Harris, when exa- 
mined as a witness, said that if they were confined to 30 grains of sulphur, they 
would not know what to do; and, in his opinion, the companies would not be 
safe if the maximum were fixed at 50 grains, In July, 1870, the new works of 
which Mr. Harris was manager were taken by the defendant company from the 
Great Central Gas Company, and it was in that month that the referees first 
report on sulphur purification was laid before Parliament. In November or 
December, 1870, the manufacture of gas was commenced by the defendant 
company at Beckton, and he had pointed out to his lordship that so little was 
known about the scientific mode of getting rid of the sulphur impurities, that 
they actually began at these works by putting oxide of iron purifiers before 
lime purifiers. Consequently that constituent which would turn lime into 
sulphide of calcium was taken out in the first instance, and the carbonic acid 
was left, which would turn the lime into carbonate of lime, That was a most 
ignorant mode of setting large new works in operation, as was now proved. 
They took out the sulphuretted hydrogen first, thereby depriving the gas of 
its most important constituent to get rid of the other sulphur compounds, and 
not depriving it of the carbonic acid. That was continued until August in the 
next year. The purifiers at Beckton were circular vessels, made of strong 
boiler -plate; they were set in a room, the floor coming to about the middle 
of then, so that the floor clasped them outside, and in these were put rigid 
trays, about 4 in. each, at equal intervals in the height of the purifiers. 
These trays were pierced with holes, and upon the trays was put about 6 











872 THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 





[Dec. 14, 1875, 





inches of the material which was being for the time used in purifying the gas, 
whether it was lime, sulphide of calcium, or oxide of iron. that supposing 
you wanted to use the oxide of iron first, then you loaded the trays with oxide 
of iron, and gas came in and rose through the trays; and, in passing through, 
the purifying action of the material upon the trays was exercised on the gas. 
Of course the passage of gas. through avy material to some extent checked the 
progress of the gas, and if it was too much checked you could not get it out of 
the retorts, which would injure the make of gas. That was called the back 
ressure. On Dec. 8, 1870, there came a complaint from the Corporation of 
ondon of the amount of sulpbur in the gas. At that time the Beckton works 
were not begun, according tothe defendant's statement, and therefore it was 
chiefly the gas from Bow and the other works. On the 16th of May, 1871, the 
Board of Works complained to the Board of Trade of the same thing—namely, 
the amount of sulphur inthe gas of the defendant company. On the 2nd of 
June, 1871, a report was sent by the Board of Trade to Mr. Phillips, the 
secretary, from the referees, calling attention to the great increase which had 
taken place in the amount of impurity of the gas at Beckton, and saying that 
the referees required urgent attention to the matter. It also said that in the 
opinion of the referees it was desirable that the present arrangement of the 
Beckton purifiers should be changed, so as to place the lime before the oxide, 
as that process gave at Bow twice as good results as were obtained at Beckton, 
unless some better process could be devised by the company’s engineers. At 
this time the condition of the sulphur impurity at Beckton works was given in 
a table prepared by the gas referees, showing the average of sulphur for June 
and July, 1871. It was, for June, 439 Beckton, 34°2 Blackfriars, 27 7 West- 
minster. July, 42°5 Beckton, 36:4 Blackfriars, 34°3 Westminster. The average 
of the two months was given as 43 2 Beckton, 35°3 Blackfriars, 31 Westminster, 
being all considerably above the standard, Mr. Phillips, the secretary, wrote 
a letter stating that the directors were most anxious to reconcile the discre- 
pancies which appeared to exist, and had given directions to change the order 
of the oxide and lime. On the 11th of July, 1871, the referees again wrote to 
say they regretted to have again to call attention to the excessive amount of 
sulphur in the gas manufactured at Beckton, and that they required that the 
ges made at Beckton should be quite as clean of sulphur as at Bow. Beckton 
being near where the sewage of London flowed into the Thames, there 
could be, he (the learned counsel) thought, no hesitation in doing everything 
that was needed, whether by the use of lime or otherwise, to remove the 
sulphur impurities. On the 15th of July, a patent was taken out by Mr. Evans 
for improvements in the purification of illuminating gas, but it was not pre- 
tended that that patent in the least degree hit upon the scheme patented by 
the plaintiff, or that it was successful. Everybody knew that the desideratum 
was to get rid of the sulphur impurities, and in the very thick of the 
difficulty, Mr. Evans, one of the referees, took out a patent, but his patent did 
not solve, or affect to soive, the difficulty. On the 29th of July the referees 
wrote again to Mr. Trewby, who was the practical manager of the Beckton 
works, stating their regret to learn that alterations had not yet been made in 
the purifiers, nor in the employment of lime before the oxide, as recommended, 
and they begged that the work might be done immediately.. Mr. Trewby wrote, 
in answer, on the 31st, saying that the delay in setting the rurifiers to work 
had arisen from causes over which he had no control. August was the date of 
one of Mr. Trewby’s anticipations of the patent; but not by bis own genius had 
he arrived at the conclusion that the lime ought to come before the oxide, be- 
cause the suggestion came from the referees. There was a statement that in 
August, 1871,no pains were taken to remove carbonic acid, but that on the 18th 
of February, 1872, quite a new plan was commenced, which was to remove the 
carbonic acid first. That was never done till that date, and that he would prove. 
It was the very essence of the plaintifi’s plan that you should take out the car- 
bonie acid first,or you could not produce a proper gas at all. He would cull his 
lordship’s attention to.a letter from Mr. Trewby, superintendent of the works 
at Beckton, to Dr. Letheby, in which it was shown that they had reduced the 
impurities in their gas by various means. They had, for instance, passed gas 
through lime, and by that means reduced the amount of sulphur, and were in 
hope of reducing it still more. They had also tried ammonia, but that had not 
had any good effect. Looking at all the evidence, it was clear the new plan, 
which Trewby was going to put in operation, was not put in operation in 
August or in October, 1871, because he spoke of his plan as being new, for the 
first time, in February, 1872. The only change effected in the working in 1871 
was to put (at the request of the referees) the lime Lefure the oxide of iron. 
There was no recognition at that time of the effect that carbonic acid had upon 
the lime, and of the impossibility of making sulphide of calcium without first 
getting rid of the carbonic acid. That recognition did not take place till 
February, 1872. The process which was adopted at that time was (according 
to Mr. Trewby’s own statement) the same as used at Bow, and as generally 
practised. Was the plaintiff's patent generally practised, or was it 
used at all at Bow at that time? He had shown that it was not. 
That was enough to dispose of the question; but he would not leave it there. 
He would take next Mr. Evans’s account. Mr. Evans stated that soon after the 
opening of the works at Beckton, the experiment was tried of passing the gas 
through purifiers charged with oxide of iron and lime. It was found that oxide 
of iron before the lime was not satisfactory, and it was determined to use lime, 
more extensively, before the oxide of iron. For that purpose the purifiers were 
altered, and in the beginning of August, 1871, the defendant company first 
began to use the lime purifiers before the oxide of iron purifiers, in a manner 
similar to that employed at the Bow Common works; but it was not till the 
n 1872 that the machinery was completed. The same story as was told by 
r, Evans was told by Mr. ‘lrewby. According to his account, shortly after 
the works were opened at Beckton, experiments were tried. The gas was 
passed through purifiers of oxide of iron and then lime. Afterwards it was 
determined to use lime more extensively, and for that purpose it was necessary 
to fit up the purifiers with four trays of sieves instead of one. They were 
completed in July, 1871, and in August they began to use the lime purifiers 
before the oxide of iron purifiers, as they did at Bow, the only difference being 
that the lime used at Beckton was more siaked than that used at Bow, and at 
Beckton they had a larger number of purifiers. Nothing is said of a test for 
carbonic acid, No attempt was made to take that out. There was no recog- 
nition of the fact that, without first taking ont the carbonic acid, you could 
not produce a good result. The only change made was to put the lime purifiers 
before the oxide of iron purifiers. They stated that the result of that change 
was satisfactory, for the quantity of sulphur in the gas was diminished. That 
did not last, however, for it was found that the proportion of sulphur began 
again to increase, till at last the gas was found to contain as large a proportion of 
sulphur as before the introduction of the new method. That showed that they 
knew nothing of the plaintiff’s process. A series of experiments was then 
resorted to to discover the cause, and the results were from time to time com- 
municated by the a to the gas referees, and they were ultimately led to 
believe that the cause of the failure arose, partly from the presence in the 
crude gas of an unusually large quantity of carbonic acid, and partly from the 
fact of the gas entering the purifiers at too high a temperature. It would now 
be seen whether that discovery was made by the defendant company or by the 
a. There was a letter of the 3lst of August from the referees to Mr. 
vans, calling attention to the fact of an increase of sulptiur in the gas, which 
confirmed what Mr. Trewby had stated to be the result of the experiments he 
had made. In rep!y, Mr. Evans said they were doing all they could to remed 
the defect, and diminish the quantity of sulphur in the gas. Therefore, bis 
lordship might take it as proven that all they could do had been done, and that 
what was done was mainly to reverse the order of the purifiers. Mr. Trewby 











also wrote, on Sept, 1, 1871, to the referees, saying that all that could be done 
had been done, and he could not account for the fluctuation in the gas. The 
reason was plain—the carbonic acid was not taken out, and the lime became 
all carbonate of lime; that was, it was rendered perfectly inert, aud the gas passed 
through it as it would through so much sand, without being in the least degree 
purified. His lordship would find that on the 20th of September the referees 
wrote again, complaining of the state of the gas. Oo the 23rd Mr. Trewby 
answered that letter, telling the referees that he had done all in his power to 
keep down the amount of sulphur. He said he bad for a whole week done ali 
his purification by lime, but without the desired effect. Could there be a 
greater state of ignorance than that? All sorts of experiments had been tried, 
Oxide of iron was tried before lime, then the oxide of iron was dropped alto- 
gether and lime alone tried, and stil! with no better result; but the lime being 
left for a long time, was changed into carbonate of lime; not one particle of 
the bisulphide, that was the sulphur compound other than sulphuretted hy- 
drogen was taken out of the gas; but there was just as much after it had 
passed through the lime as before it went in, Asa last resort Mr. Trewby had 
resolved on using lime from the same place as that from which Bow Common 
was supplied, to see if that would have the desired effect. He thought there 
was something wrong with his lime. A more complete illustration of the de- 
fendants ignorance could not possibly be given. He bad now brought the 
matter down to Sept. 23, 1871. At that date, after trying the use of lime before 
oxide of iron, then oxide of iron before the lime, then Jime alone without any 
oxide, assisted as they were by great chemists, and subject to the pressure put 
upon them by the referees, with the fact staring them in the face that a 
maximum would be fixed, subject to heavy penalties if not complied with, 
they yet were utterly unable to find out the cause of their confessed 
failure, and were driven at last to suppose that the fault lay in 
the lime. They, therefore, proposed to try the Bow lime, to see if that 
would answer better. There was no suggestion whatever to the effect that the 
failure might be caused by omitting to remove the carbonic acid from the gas 
before it was exposed to the action of lime. There was, therefore, nothing up 
to the 23rd of September, 1871, which showed that the defendant company 
had anticipated the patent of the plaintiff. The next point raised by the 
defendant company was that, if the patent was not anticipated in September, 
1871, it was in October of that year. It ought to be stated that the plaintiff, 
who at that date was one of the referees, had himself suggested the placing of 
the lime purifiers before the oxide of iron purifiers,and also a new mode of 
charging the lime purifiers, by fitting them with four trays instead of one only. 
Those alterations, it was clear from the evidence, came into operation about 
the second week in August, 1871. It was also a fact that, if gas was kept in 
the purifiers for too loug a time, the carbonic acid in the gas began to expel 
the sulphuretted hydrogen, and converted the lime into the inert form of car- 
bonate. And at that time the gas was kept for 12 days in the lime purifiers. 
The effect was, in two days they became saturated with acid impurities, so that 
the contents of the vessels were converted into carbonate of lime, whereby, 
notwithstanding the unusual number of vessels used, the purifiers entirely 
failed in their action; and, as was shown by the official tests, that continued 
until May, 1872. By that means the lime became completely inert in two 
days, and for 10 days the gas was passing, with all its impurities, through the 
lime just as if it had been so much sand, That confirmed conclusively what 
Trewby had said that, notwithstanding all that had been done, the gas was as 
bad as ever. No attempt was made at that date to see what was done with 
the carbonic acid. Then it was stated that, at least in October, 1871, a change 
was made, which was certainly in anticipation of the plaintiff's patent. It was 
alleged that at that date Trewby, by frequently throwing out and recharging 
the purifiers in the first and second set, kept the purifier in the third set, which 
had been substituted for one of the oxide of iron purifiers, in a state of sulphide 
of calcium. As to that, he would first take what the plaintiff said in his affi- 
davit—that on the 23rd of October an extra purifier, being No. 1 in the 
third set, was charged with lime instead of oxide of iron. The 
process was described by Mr. Trewby also in a letter which he 
had written to the referees, and he there stated that No. 4 
purifier was charged with lime in the third set, so that the two streams 
of gas, after passing the first and second sets of lime, went through an addi- 
tional lime vessel. But throughout that letter nothing was said about the lime 
of that purifier of the third set being in a state of sulphide of calcium. The 
only change made was that, instead of using eight purifiers with lime and four 
with oxide of iron, nine purifiers were charged with lime and three with oxide 
of iron. That was done only in one of the purifying-houses, and was soon 
afterwards abandoned, in consequence of the immense amount of gas and the 
consequent back pressure. There is nothing throughout the whole of the evi- 
dence which goes to show that on the 23rd of October anything had been done 
in anticipation of the plaintiff’s patent. The statement that Trewby at that 
time took precautions by frequently throwing out and recharging the purifiers 
in the first and second sets in No. 1 house, so as to keep the purifier in the third 
set in a state of sulphide of calcium, was untrue. The plaintiff declared, from 
his personal inspection of the works, that that was true. The records of the 
Beckton works also showed that at the period referred to, between the 23rd of 
October and the 19th of November, 1871, each purifier in house No. 2 was re- 
charged, on the average, every 270 hours, and each purifier in house No. 1 was 
recharged in 276 hours; so that, instead of changing them frequently, the same 
lime was kept in each of them—in the one house 270 hours, and in the other 
house 276 hours. The gas manufactured in both houses was also equally im- 
pure at that date, which would most certainly not have been the case if the 
plaintiff's patent had been anticipated. The plaintiff also declared that he 
knew from personal knowledge that no testings of carbonic acid were made 
at Beckton at that date, Mr. Trewby’s records of the purification at that place 
proved that no process similar or resembling the plaintiff's was at that time 
employed. The figures set out in the table, taken from the records of the 
works at Beckton, showed that. The learned counsel reminded his lordship 
that, as the charge was worked at Beckton in 48 hours, the lime would become 
saturated and be changed into carbonate of lime, and would be quite inert and 
useless. Now, it was a fact that Mr. Trewby himself admitted, that on the 19th 
of November he dropped the process which he began on the 23rd of October. 
All he did was totake an additional lime purifier instead of one of oxide of iron. He 
divided the gas after it left the condensers and scrubbers into two streams, one 
through house No, 1 and another through house No. 2; ineach house he had twoeets 
of purifiers. Tbose two sets he had filled with lime, and they passed them 
through a third set, which was oxide of iron. There were four purifiers of 
oxide of iron, and for one of those he substituted a purifier of lime. The story 
told by the defendants was that Mr. ‘l'rewby took precautions by constantly 
recharging the first sets of lime purifiers, Nos. 1 and 2, to keep the new lime 
— in a state of sulphide of calcium. That would be shown to be untrue. 
id Mr. Trewby at that time change the lime purifiers in the first and sec 
sets sufficiently frequently to keep the new lime purifier in the third set n'a 
state of sulphide of calcium—that was, did he take any kind of precaution to 
see that no carbonic acid was coming over from the first and second sets of 
purifiers? It would be shown he did not. In fact, the longer matters went on, 
the worse they became. It was certain that, from Oct. 23 to Nov. 18,in 1871, 
in the very house in which the new system was introduced, the average result 
was 33°88, or nearly 34 grains per 100 cubic feet of sulphur impurities, and 
that went on all through that time till the system was abandoned in Novem- 
ber. What was the difference made by the system of Mr. Trewby in the house 
where it was used, from that in the house where it was not used? One grain 
per 100 cubic feet. That was all. That was the only difference made by that 
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which it was alleged was in anticipation of the plaintiff's process. What 

was it that made Mr. Trewby’s efforts fail? They failed, not because suffi- 
cient lime was not used—there was plenty; they failed because the earlier 
vessels of lhe series were not recharged as often as they should have been. 
Now, with the light of the plaintiff's invention before them, the defendants 
declared in their answer that which, if it had been true, would have been some 
ound for their saying we anticipated your process. If they had changed the 
fime in the early purifiers of the set sufficiently ofteu to keep carbonic acid 
from going further, they would have done that which the plaiutiff has done. 
Another point was, how long were tkese purifiers in fact kept at work, and 
was it true that they were changed with sufficient rapidity to ensure the ab- 
sorption of the carbonic acid? Copies of records of the books at Beckton, sup- 
plied to the gas referees, showed that except the use of one more vessel with 
lime, no change was made in the mode of purification, and the lime in both the 
houses was worked in the same manner, and the allegation that the process 
was such an one as to be an anticipation of the plaintiff's patent was alto- 
gether untrue, According to those records, purifier No. 2 was at work 249 
hours; clean for 20 hours; foul for 229 hours. That is equal to 
9 days 17 hours. So for 9 days 17 hours that No. 2 purifier was kept in a 
state in which it could not absorb any carbonic acid at all, but allowed it to pass 
on to the new purifiers. It was kept at work 9 days 17 hours after it became 
foul. Then purifier No. 4 was kept at work 261 hours, it was clean 15 bours, 
and foul 10 days and 3 hours. Another time it was worked for 221 hours, clean 
33 hours, foul for 7 days and 20 hours, Another time worked for 288 hours, 
clean 46 hours, foul 10 days and 2 hours. Another time worked for 284 hours, 
clean 44 hours, foul 10 days. So that the average was they were at work 
103 days, clean 312 hours, foul 93 days. That was a complete answer to the 
suggestion that they were so often changed as to ensure the new purifier 
being kept in a state of sulphide of calcium. Those facts related to the first 
house, and the facts were the same as to the other. That all confirmed the 
evidence of the defendants as to the charge acting well for a time, and then 
the gas becoming as bad as ever. On the 19th of November it was given up alto- 
gether. The change which the defendants managed to effect was very slight 
indeed, just such a change as you would expect would occur from using a larger 
quantity of lime in the ignorant manner in which it was used, without taking 
any sort of precaution to get the carbonic acid out of the gas first. Those facts, 
therefore, quite disposed of the story told in the answer, that the first and second 
sets of purifiers were so often changed, or rather the lime in them, as to ensure 
the new purifier being at that time, when first filled with lime, in a state of sulphide 
of calcium. That allegation was entirely refuted by those facts. Yet the defen- 
dants persisted in declaring that Mr. Trewby charged the first set with lime, and 
took precautions, by frequently throwing out and recharging the purifiers in the 
first and second sets, to keep the purifier in the third set in a state of sulphide of 
calcium. That they did nothing of the sort was perfectly clear. The facts were as 
stated by the plaintiff, and as proven by the tables. Not only were no pre- 
cautions taken, as is alleged to have been done by the defendants, but no other pre- 
cautions, such as testing for carbonic acid, were employed; and, in fact, the 
purifiers in both houses were worked in precisely the same way, and the lime 
purifier in the third set in house No. 1 was, instead of being kept in a state of 
sulphide of calcium, treated as the other purifiers. The plaintiff says that as 
soon as lime becomes foul, it gives up the sulphide of hydrogen. In 31 hours, 
plus one-third, the iime would be carbonate of lime, simply because the 
sulphide of hydrogen would be expended. Therefore you may confidently 
take it that in 42 hours the lime would be converted into carbonate of lime, 
and would be perfectly inert like sand—perfectly useless for any purposes of 
gas purification. That was actually what had occurred in that case. Not 
only for 42 hours, but for nine days after the gas wasin that state, was it per- 
mitted to flow over into the purifier, which Mr. Trewby said he kept in the 
state of sulphide of calcium. It would perhaps be as well, before leaving the 
point, to show his lordship what Mr. Trewby himself had said. He had stated 
that he charged the purifiers with lime, and allowed them to get into a state of 
sulphide of calcium. Whenthe lime was removed, it was of a dark green 
colour, which showed it contained scarcely a trace of carbonate of lime. The 
pressure, however, was very great, and the system was therefore not adopted 
in house No. 2, and in house No. 1 was abandoned. The first purifier was then 
charged with oxide of iron. He would take his stand there upon that state- 
ment. Supposing Mr. Trewby had been making the very experiments which 
the plaintiff succeeded in making practical afterwards, beginning them on the 
23rd of October, and abandoning them on the 19th of November, would that 
abandonment have been an anticipation of the plaintiff's patent? That was, 
however, the fact, that whatever the experiments were, they were given up and 
abandoned on the 19th of November, and were not reduced to any practical 
issue, and were never thought of as being capable of any use whatever. That 
was not all. Mr. Trewby never did, in the least degree, take any precaution for 
the purpose of transmuting any of this lime into the condition of sulphide cf 
calcium, Did he test for carbonic acid? His answer showed he did not. For 
he declared that there was no necessity to test for carbonic acid in the first and 
second sets. He has said that when he took the record of the working of the 
purifiers to the referees, he pointed out to them the benefit that was gained by 
this purifier; and the plaintiff (then oneof the referees) seeing the importance 
of it, asked Mr. Trewby why he did not continue the working of 
it Mr. Trewby replied that his make of gas would not admit 
ofit? The results obtained from the working of the purifier convinced Mr, 
Trewby, according to his own account, that when the check purifiers were 
finished, and his make less, he would be able to keep the sulphur down. That 
matter was afterwards discussed, and the plaintiff told Mr. Trewby that he could 
not make his statistics to tally. And the plaintiff, commenting upon the very 
tables which had been read to his lordship, showed that the lime was kept, 
after it had become carbonate of lime, for nine days; a result which would, 
of course, make it quite impossible to make sulphide of calcium in the 
newly filled purifier. Going back to paragraph 16 of the defendant's 
evidence, he would show that the document which he produced contained 
& true record of the working of the purifiers, and the amount of sulphur 
issuing from each between October and November. That was the document 
from which the tables were taken, and there was no difference between 
them. It was worthy of observation that Mr. Trewby, in his affidavit, 
did not confirm that paragraph, he did not say that he changed the lime so 
often as to produce sulphide of calcium in the new purifier, or that he did it 
for that purpose. That, then, overcame the second difficulty, that, as alleged 
by the defendants, there was at least an anticipation of the patent of the plain- 
tif during October and November, 1871. All that was done was to put in, in 
perfect ignorance of the principle involved in the plaintiff's patent, which was 
the vital importance of extracting the carbonic acid from the gas before you 
could make sulphide of calcium—all that was done was to do that which he 
already laid several times before his lordship, and which had no effect 
whatever in doing that which was desired. There were only one or two other 
Professed anticipations, and he would deal very shortly with them, Firat of 
all there was the alleged anticipation of the patent by Mr. Trewby. He said, or 
at least his answer said, that even if the above anticipations could be shown not 
to be anticipations, he had most certainly anticipated the patent on the 18th of 
February, 1872. Now it would be remembered that Manu’s patent was taken 
Ont on the 2nd of December. That was a cardinal matter in the case, as show- 
ing what the knowledge was, and confirmed what had been shown from other 
Sources was really the state of knowledge of all these creat vas encireers on 
the subject at that time. The plaintiff co- «auc. to visit cho works down ty 
the middle of December, 1871. He did not se.ai tv kave gone again tu July, 











1872. On the 21st of December was written that letter which had been 
referred to, as to the alteration in October, 1871. It was a letter from 
Trewby, in the course of which he said that he had returned an account of the 
experiments on the sulphur question. Then, on the 20th of January, 1872,a 
circular waa sent, Mr. Trewby says, to himself and others, including Mr. Harris, 
That, of course, was the circular sent by the gas referees. It should be stated 
that they had a laboratory of their own, where Mr. Patterson was makin 
experiments, doing the best he could to find what it was that had baffled al 
the engineers, Ou the 25th of January, 1872, he had nearly completed his 
own experiments, and he then determined to take out a patent. It was then 
that the circular was sent round, saying that if the person to whom it was 
sent had made any testing in carbonic acid at the inlet of a purifier, or any 
prior stage, the referees would be obliged if he would communicate the result. 
That was seut to Mr. Harris, to Messrs. Mann and Brothers, and to Mr. Trewby. 
No immediate reply was received by the referees, and another letter was written 
and sent round, in which they said that, as the matter was of great urgency, 
the referees would be obliged if they would send them what they had asked 
for in their former circular, That was the substance of the letter. Mann, 
Harris, and Trewby were in connexion with the defendant company. Mr. 
Mann wrote back (he was the man who had taken out a patent), and said, in 
the course of it, that he had never tested for carbonic acid. Was, therefore, 
the state of knowledge at that time such that Mr. Mann, who had taken out a 
patent, had never tested for carbonic acid? Very well, then, it was perfectl 
clear that he did not understand the necessity of getting rid of carbonic — 
The manager at the Horseferry Road works, Westminster, wrote saying that he 
had never made any test for carbonic acid at the inlet of his purifiers, What 
did they do at Bow, where Mr. Harris was? Why, in answer to the letters of 
the referees, Mr, Harris sent word saying that be had given instructions for 
the analysis for carbonic acid, and would send them the results when he had 
obtained them. It evidently had not occurred to Mr. Harris, before that time, 
to test for carbonic acid, Mr. Harris wrote another letter, saying that he was 
continuing the examinations, both before and after the scrubbers, Therefore, 
it was certain he had never before this time examined for carbonic acid both 
before and after the scrubbers. Therefore, that fact was clear—that Mr. Patter- 
son, the plaintiff, wanting to know what the state of carbonic acid 
was, obtained these answers from men who knew as much about 
gas as any one at that time. Another person, a Mr. Horatio, Brothers, 
aleo stated that they were aware of the fact of carbonic acid in 
gas when burning, but they had made no definite testings. That is what they 
said to the referees. January 20, 1872, was the date when those circulars and 
letters were sent round to those individuals, and those were the answers received, 
some of them not being sent until the 2nd of March, It was at this time that 
there was a complaint made from the Board of Works to the Board of Trade 
as to the amount of sulphur in the gas supplied to them, On the Sth of 
February, 1872, they complained again. So that with all those inventions 
which Mr, Trewby seemed to think he bad made, he could not have made any 
appreciable change in the gas, as was proved by the Metropolitan Board of Works 
sending such a memorial to the Board of Trade. The Board of Trade sent that 
memorial to the gas referees, accompanied by a letter, in which they call the 
attention of the gas referees to the subject, and declare that they fully concur 
in the opinion expressed by the Metropolitan Board of Works, that there should 
be no further delay in the fixing of a maximum for sulphur, and saying that 
Parliament, in placing three large gas companies under more stringent —~ 
tions, could never have contemplated a maximum of sulphur not being fixed. 
It was proved that at this very time Mr. Patterson, the plaintiff, had completed 
his laboratory experiments, and had ascertained the condition of things in the 
various gas-works. No man, in fact, knew better than he what the amount of 
knowledge was at that time, and he had determined to patent his invention, 
On the 15th of February, 1872, Mr. Patterson, the plaintiff, wrote to Mr. Trewby, 
and it would be found that that was the first written or printed document of 
the plaintiff's invention. The occasion of that letter being written was that 
the plaintiff having satisfied himself by experiments in the laboratory of 
the value of his invention, wanted to know how it would work in the manu- 
factory; and he wrote Mr. Trewby a letter as to the purifying of lime 
further than it had been, and suggesting his own mode of doing it. The 
letter showed that nothing which he there suggested had been done 
before. He suggested to Mr. Trewby an experiment, and said what he would 
like Mr. Trewby todo. He might now say that he had read every document 
down to that date touching the question of sulphur impurities, and he 
would ask whether the thing Mr. Patterson, the plaintiff, begged Mr. Trewby 
to try was ever hinted at before? He would say that it was not. It would be 
seen how everybody’s eyes became open at once—in a moment. Four days 
after having received that letter on the 18th of February, 1872—three days 
after receiving that letter, Mr. Trewby said he tried a new process, which he 
declared was his owa invention, and which be also said was in anticipation of 
the plaintifi’s patent. He would take the first answer, pages 6 and 7. Oo the 
18th of February, 1872, it was said Mr. Trewby commenced a modification of 
the system partially adopted by him in October, 1871. Did he do so? Nothing 
of the kind. He was then doing what the plaintiff suggested for him to do. 
That was all. Mr. Trewby said what he was then doing was an anticipation 
of the plaintiff's patent. He said he was working the first two purifiers in the 
first and second sets respectively for carbonic acid, and retaining the third 
purifier in a state of sulphide of calcium. He also said there that he tested for 
carbonic acid at the ontlet of the scrubbers, But that he never did till after 
he had received tae letter from the plaintiff. Mr. Trewby said that was the 
system that had been used ever since, and described the works at Beckton, So 
tuat it was evident, when Mr. Trewby had satisfied himself of the good of the 
plaintiff’s process, he put up two additional purifiers, and called them bya 
name up to that time quite unknown—“curbonate purifiers”—and worked 
them by testing every hour at the outlet of these purifiers for carbonic acid, 
It might be well to give one more paragraph from Mr. Trewby’s affidavit, 
paragraph 28, as to the result, He there said, after working the purifiers in 
the way described, and finding that no improvement was effected, on the 29th 
of February he put a small purifier to work and reduced the impurities. That 
led him to watch narrowly the purifiers; as they came out he kept on reducing 
the sulphur, and found there was some deficient action in the purifiers, and 
found the purifiers had got distorted, and the gas passed by them. So that, so 
far from this experiment, suggested by Mr. Patterson, and tried by Trewby, 
being a success, he found it a failure, and he said, not that the suggestion was 
a bad one or the process a good one, but that his machinery had got out of 
order; but in laboratory experiments, which extended to the 14th 
and 20th of March, he found it was quite successful. It was 
unlucky for Mr. Trewby that the plaintiff's patent was taken ont 
on the 9th of March, before Mr. Trewby had satisfied himself that the experi- 
ment could succeed. It never had betore occurred to Mr. Trewby to do that 
which was suggested by Mr. Patterson. The first hnman being who ever tried 
it was Mr. Trewby, and he did it on the 18th of February, experimentally, at 
the request of Mr. Patterson. That was plain from the dates. He said it failed ; 
but in laboratory experiments it succeeded. The plaintiff’s patent was, how- 
ever, taken ont on the 9th of March, and something else had transpired before 
that. It might be taken as fact that Mr Patterson did not visit the Beckton 
works from December, 1871, to July, 1872, and he had, therefore, no direct 
knowledge of the change made by Mr. Trewby, and no communication was 
made to the plaintiff of the adoption of any new process in the method of 
purification, and he did not hear of it till after the commencement of this suit. 
Taking the date of the 19th of February, the day after that new process was 
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adopted, there was a letter from Mr. Phillips, the secretary of the defendant 
company, to Dr. Odling., In that letter the defendants speak of the uneasiness 
which the returns made by the official testers of the sulphur impurities werp 
causing the directors, which was inoreased by the fact that all their efforte to 
effect an altegation had been baffled. Dr. Odling was also asked to visit the 
Beckton works, in order to give the eompany the benefit of his advice. In his 
reply, Dr. Odling said that the amount of trustworthy knowledge on the 
subject was very small. It was admitted by all now, that the plaintiff’s pro- 
cess was a perfect one, and that by it sulphur impurities could be reduced to 
an extent which had never been done before. That was being done at the 
Beckton works by the plaintiff’s process. There was at thcse works now no 
incidental variation, no accidental raising of the amount of sulphur impurity; 
it was kept down within defined limits, and they did not now confine them- 
selves to keeping down to the maximum, but brought it down considerably 
lower than tlie maximum which was at that time imposed. In q 

of that, the maximum had been reduced, and the maximum allowed in gas 
since the working of that process had become known, was infinitely lower than 
everybody thought was possible, until the invention of that process. A similar 
letter was written by Mr. Phillips to Dr. Letheby, a man of the very highest 
authority in such matters, and Dr. Letheby said he would be very willing to do 
anything towards the better manufacture of gas. Auother letter was written, 
aud Dr, Letheby went down. Before those visits were made, it should be men- 
tioned that Mr. Trewby told Mr. Phillips that his attention had been given to 
the subject of sulphur purifieation, and that he had made all kinds of experiments, 
For the first time he mnentioned, in connexion with those experiments, the ex- 
perimentsastocarbonic acid, and said he had kept certain purifiers for the purpose 
of taking the carbonic acid only, and the remainder for the sulphur; and that was 
on the 18th of February, three days after receiving Mr. Patterson’s letter, asking 
him to try it as an experiment. Down to the 15th of February, 1872, the date 
of Mr, Patterson’s letter, it is a fact that there isno document of any kind in 
which that subject is hinted at Down to that date Mr. Trewby applied all his 
skill to solve the problem, and failed ; but on Febrnary the 18th he begins to 
talk of purifying his gas in some new manner. What was that new manner, 
if not the process suggested by Mr. Patterson, the plaintiff? Mr. Trewby ad- 
mits that he did that for the first time on the 18th of February; and Mr. 
Phillips, writing to Dr. Odling and Dr. Letheby, begged them to go down to 
the works, as they were uneasy at the state in which they were. When 
they did go, the new process was explained to them, and they saw separate 
purifiers being worked for carbonic acid, and the gas coming off was tested, 
and their attention called toit. Dr, Odling visited Beckton on two occasions, 
on the 24th of February and on the 28th of March, and saw the new process. 
The altered manner of working was described in the evidence,and it was found 
by that that Mr. Trewby had not even yet succeeded in getting at the full 
secret. His manner of working did not succeed, and on the 8th of March, 
according to his own admission, he had a conversation with Mr. Patterson as to 





sulphide of calcium. Yet he said he had invented, on the 25th of February, | 


a process by which all that be desired could be done. That could not be true, 
becanse it was proved that he had doubts in his own mind, even about that 
time, as to the effect of sulphide of calcium as a purifier of gas from sulphur 
impurities. It was evident that he was not acquainted with the matter. The 
date of the plaintiffs patent was the 9th of March, and gave him the rights of 
a patentee for 14 years from that date. QO. the 11th of March he showed it to 
Mr. Philiips, and on that day Dr. Letheby visited the Beckton works. Car- 
bonic acid was then being tested. Dr. Letheby made his report, and said in it 
that a process was going on by which lime was kept too long exposed to 
the action of fou! gas, directed attention to many very important matters, 
and recomniended that the purifiers should be worked for a much less time 
than they were then being worked. He suggested that they should only be 
worked 24 hours. 
At this stage the court rose, and the case was adjourned until Friday. 





Tnurspay, Dec. 9. 
(Before Vice-Chancellor Mautss.) 
Re THE EUPION FUEL AND GAS COMPANY. 

This case was expected to come on as a motion to-day, and 

Serjeant BALLANTINE, instructed to cross-examine the witnesses, told his lord- 
ship that, in consultation the previous evening with Mr. Higgins, it had been 
thought desirable not to bring on the motion in its present form, but to classify 
the contributories so as to have representative cases, otherwise the case would be 
interminable, 

Mr. Hieeins, Q.C.: Upon the present summons a dozen different cases would 
have to be gone into at great length. 

The Vice-CHANCELLOR said he understood a call had been made which the 
contributories denied their liability to. 

Mr, GuasseE, Q.C., said he was prepared to support the summons in its present 
form. 

The Vice-CHANCELLOR said he was afraid, from what he kuew of the matter, 
it wou'd be very long. 

Mr. Hicerys replied that no doubt it would be. 

The Vice-CHANCELLOR said he was not in a position to take any new long 
matter before Christmas, 

Serjeant BALLANTINE suggested that a trial was pending which would involve 
some of the questions raised in the summons, 

The Vice-CHANCELLOR said he understood there would be a criminal trial, and 
it would be better that that should take place before he entered into the question, 
because in the criminal trial the parties would have the advantage of a jury. 
He should, therefore, order the summons to stand over until the Hilary sittings. 
In the meantime, probably the parties would agree to classify the cases. 

The matter stood over accordingly. 


MANCHESTER WINTER ASSIZES.—Saturpay, Nov. 27. 
(Before Justice Lusu.) 
FRAUDS BY THE SUPERINTENDENT OF THE BOLTON CORPORATION WATER-WORKS. 

John Wrigley was charged with embezzling £404 23. 2}d., the property of the 
Corporation of Bolton. He was further charged with falsitying entries, and with 
destroying booke and accounts with intent to defraud; aleo with embezzling 
another sum of £83 17s. 94. 

Mr. Porr, Q.C., and Mr. Lirescue appeared for the prosecution; the prisoner 
was defended by Mr. Cnanits Russet, Q.C., and Mr. Apptson. He hud been 
in the employment of the Corporation of Bolton during a period of 22 years, 
commencing as a clerk with a salary of £80 per annum, finally becoming s per- 
intendent of the water-works department as a salary of £240 per annum. Under 
the terms of the employment as superintendent he was to pay into the bank 
every two months the moneys coming into his hands, or whenever the sum col- 
lected by him exceeded £60. 

Evidence was given that between the lst of June and the 28th of July, 1874, 
the amount passing into the hands of the prisoner was £5934 2s. 2}d., arising 
from water-rents and payments for fittings. During that period he only paid 
into the bank £5530, leaving a balance of £404 2s. 24d. unaccounted for. On 
the 29th, 39th, and 3lst of July, 1874, the receipts amounted to £826 14s. 23d, 
the prisoner making a payment into the bank of £742 16s. 2d. on the let of 
August, no moneys having been paid in on the three previous days, showing a 
deficiency of £83 17s. 9}4., of which no payment or account was given. On the 

ke being examined by an accountant, serious deficiencies were found during the 
four previous years, amounting to £5451. After the lst of August, when the 
prisoner left the office ,the counterfoil receipts exactly corresponded with the sums 





paid into the bank. ‘The books, which w--v under the immediate control of the 
prisoner, had in part disappeared at th~ t.me of his apprehension, and evidence 

+ was called to prove that he was seer ..cstroying account books in a furnace near 
his office in the town-hall, Bolton, aud that a portion of them, from which leaves 
= been torn out, was found subsequently concealed under the flooring of his 
office. 

For the prisoner it was urged that fhere had been great laxity in the mode 
keeping and auditing the books of the corporation, and it was suggested that 4 
discrepancies on his part might have arisen by mistake. 

The jury, however, returned a verdict of ‘* Guilty,”’ and the prisoner was sen- 
teneed to five years penal servitude. 





WESTMINSTER POLICE COURT.—Trurspay, Dxc. 9. 
(Before Mr. ARNOLD.) 
PROCEEDINGS UNDER THE COMPANIES CLAUSES ACT TO COMMIT FOR NON- 
PAYMENT OF GAS-RENT. 

Mrs, UM. A. Clements, residing in Ovington Street, was summoned by the 
London Gaslight Company. for neglecting to pay the sum of £5 7s. for gas 
supplied to her, and for the hire of a meter. 

The amount was not disputed, but Mr. Smyru, who appeared for the defendant, 
asked that, under the circumstances, his client should not be committed. 

Mr, ARNOLD said he was bound to make the order. 

Mr. SmyTH said he undoubtedly was, but not to put it in force. For the pur- 
poses of this case, the magistrate was in the position of a county court judge or 
Superior court judge; and he hoped he would exercise a power similar to that 
vested in them, and not commit the defendant without proof of means. His client, 
having got into pecuniary difficulties, borrowed £15 from a loan office. Of this, 
£5 was deducted for interest, and she signed a paper, which turned out to be a 
bill of sale. Under that bill they had seized goods worth more than £100. She 
was in an empty house, and had only the things she stood upright in. 

Mr. ARNOLD said he should make the order, and if the company wanted it 
enforced, they must apply for a summons to show cause why she should not be 
committed. If it was proved that she had no means, he should, exercising the 
power of a county court judge, refrain from committing her. 





Saturpay, Dec, 11. 

Mr. Edmund Buckland, of 158, Bridge Road, Battersea, was summoned by 
the London Gaslight Company to show cause why he should not be committed to 
prison in default of paying the sum of £9 Os. 9d., ordered to be paid under a 
summons at this court for gus consumed at 323, Fuliam Road. 

In the case reported above, Mr. Arnold had expressed his intention not to 
make orders of commitment against persons who had not means of payment, 
thereby acting in the discretion vested in county and superior court judges, and 
especially referring to the uew Masters and Servants Act, which prescribed the 
same form of procedure in police courts as that used in county courts for the 
recovery of these debts. 

The defendant, having been sworn,said he was a commission agent and earned 
barely a pound a week, He had no other means of satisfying the debt. 

Mr. A. Dove, who appeared for the company, urged that the powers vested in 








a county court judge did not appertain to gas companies in the police courts. 
They had an Act of Parliament which enacted that in default of distress the 
magistrate should (not might) commit, and therefore he had no alternative, and 
with regard to the guasi cuunty court jurisdiction, the Abolition of Imprison- 
ment for Debt Act, 1869, exempted orders made by magistrates, and the Com- 
panies Clauses Consolidated Act, 1845, s. 149, prescribed the form of procedure 
and commitment for any period not exceeding turec mouths in default of pay- 
ment, or distress. 

Mr. ARNOLD was satisfied, on the evidence of the defendant, that be could not 
pay, but at the same time the 149th cluuse of the Act of 1845 rendered a com- 
—— imperative; he, therefore, ordered the defendant to be imprisoned for 
one day, 

Defendant was locked up till five o’clock, and then discharged. 








Mliscellancous ets. 


METROPOLIS GAS SUPPLY. 
METROPOLITAN Boarp OF WORKS. 


At the Meeting of the Board on Friday last, Dec, 10—Sir J. Hoa, M.P., ia 
the chair, 
The Parliamentary Committee presented the following report :-— 


Your committee have to report that they have proceeded on the resolution of the Board 
of the 26 ult. (No. 21), referring to them for consideration the scheme for the amalga- 
mation of the Imperial and Independent Gas Companies with The Gaslight and Coke 
Company, and the letters from the Board of Trade on the subject. Your committee have 
also considered the letter from the vestry of Shoreditch, referred to them on Friday last, 
asking the Board to oppose the amalgamation, It is hardly necessary to point out that 
this question is one of considerable importance at the present juncture, when the Cor- 
poration of London and the Board ave about again to lay before Parliament the bill 
relating to the Metropolitan Gas Companies, the consideration of which occupied so 
much time last session; and itis desirable to look into the present scheme a little closely, 
and to ascertain its probable effect as regards the interests of the gas consumers. This 
is the more needful, as it has been for some time past tolerably clear that the amalgama- 
tions which have already taken place since the passing of the City of London Gas Act, 
1868, whatever their advantages may have been to the companies and their shareholders, 
have beem productive of anything but advantage to the consumers of the gas of the smaller 
companies, whose undertakings have been incorporated with that of The Gaslight and 
Coke Company. . 

In justification of this statement it may be well to produce a few facts relating to 
previous amalgamations, showing what their effect has been upon the price paid for gas 
in the districts of the incorporated companies. 

On Jan. 1, 1870, the undertaking of the Great Central Gas Consumers Company was 
amalgamated with that of ‘The Gaslight ané Coke Company, under the provisions of the 
Act of 1868. During the year 1869, both companies charged for gas 4s. per 1000 cubic 
feet. The Great Central Company, with this price, earned considerably more than was 
necessary to pay its 10 per cent. dividend ; as much more, indeed, as was represented by 
7d. per 1000 feet of gas sold, vo that the company could have paid its maximum div idend 
with a price of 3s. 5d. per 1000 feet. The Gaslight and Coke (Chartered) Company, on 
the other hand, did not, iu the year 1869, make sufficient profit to pay its authorized 
dividend; an increased price to the extent of 5d. per 1000 feet would have been neces~ 
sary to enable it to divide 10 per cent. Had it not been for the amalgamation, therefore, 
the Great Central Company must, in the year 1870, have reduced its price to at least 
3s. 6d. per 1000 feet ; and in the years 1873 and 1874, when the high prices prevailed, ww 
would certainly have been in as good a position as its neighbouring companies—the In- 
dependent, the Ratcliff, and the Commercial—which in those years were charging for 
their gas at the rates of 3s. 6d., 3s. 9d., and 4s. per 1000 feet respectively, whilst, in con- 
sequence of the amalgamation referred to, the consumers in the district which formerly 
belonged to the Great Central Company, and which comprised about onesthird of the 
City of London, had the price raised in 1873 to 4s. 4d., and in 1874 to 5s, per 1000 feet. 

On July 1, 1871, the undertaking of the Equitable Gas Company was amalgamated 
with that of The Gaslight and Cuke Company. In the year previous to the amalgama- 
tion the earnings of the Equitable Company represented a sum equal to 4°82d. per 1000 
cubic feet of gas sold more than was necessary for the 10 per cent. dividend. Therefore, 
as the company was charging 3s. $d. per 1000 feet, it could have paid its full dividend 
with a price of little over 3s. 4d. The Gaslight and Coke Company was then charging 
3s. 9d., but, notwithstanding the benefit derived fromm having amalgamated with itself 
the Great Central Company, it did nt earn sufficient to pay its maximum dividend m4 
2°Gld. per 1000 feet. A 10 per cent. dividend wold have required a price of 3s. 114d. 
pe. bo. 0 see ; f th 

Looking now to the result ot the” lgamation as it affected the consumers © the 
Equicabie Conpany, ic wiit ve seem chat this was anything but advantageous. Ata 
general meeting of the shareholders of the company, held on Novy. J, 1870, thc year prior 
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to amalgamation, the proceedings of which are to be found reported in the JouRNAL oF 
Gas Licurixe of the 8th of November of the same year, Sir James Duke, the chairman 
of the company, is reported to have spoken as follows :—** With reference to our own com- 
pany, I venture to say, without any dieparagenrent to our neighbours, that there is no 


company in the City of London or elsewhere which is in a better condigion in every ~ 


respect. Our works are in first-rate order, and no pains are spared to maintain their 
efficiency in every respect, and I have no hesitation in affirming that both our manage- 
ment and economy, as shown by our report, are such as justify the fullest satisfaction 
on the part of the proprietors. I am happy on this occasion to give you the best possi- 
ble proof of the ability and efficiency with which our works are conducted, by making 
the announcement that on the Ist of January next we intend to give the public the 
benefit of a further reduction in the price of gas. We also hope, at the same time, to be 
able to i the illumiuating power of the gas, and to maintain its quality_as to 
purity. 

It need hardly be said that, amalgamation having been agreed upon almost imme- 
diately after this statement, and before the next general meeting was held, the promise 
of the chairman of the Equitable Company was not fulfilled, and no reduction of price 
took place. The company’s reserve-fund and accumulations, amounting to £29,776, were 
carried to the insurance-tund of The Gaslight and Coke Company, and in the years 1873 
and 1874 the consumers were charged 4s. 4d. and 5s. per 1000 cubic feet for common gas, 
Such was the result of amalgamation to the consumers in the Equitable Company’s 
district. 

On July 1, 1872, The Gaslight and Coke Company, pursuing its policy of amalga- 
mation, took over the undertaking of the Western Gas Company. This Company, 
which supplied only cannel gas—that is to say, gas of 20-candle power—was able to do 
so at the price of 5s. per 1000 feet, and to make its maximum dividend. On its incor- 
poration with the larger company, a balance of £33,042 was carried over to the dividend 
account of the latter; but for which The Gaslight and Coke Company would not have 
been able to pay its maximum dividend. 

The consequence of the amalgamation to the consumers in the Western Company’s 
district was, that instead of continuing to benefit by the prosperous condition of their 
own company, they were subject to the high prices ot The Gashght and Coke Company, 
which were at the rate of 4s, 4d. and 5s. per 1000 feet for common gas during the years 
1873 and 1874, the price charged for cannel gas during the last-mentioned year having 
been 68. 3d. 

Notwithstanding these and other amalgamations, which brought into The Gaslight and 
Coke Company additional rentals, amounting in the aggregate to £444,000, the com- 
pany’s profits in the first half of the present year fell short of what was necessary to pay 
the maximum dividends by £38,000; therefore another prosperous undertaking, that of 
the Independent Companys, is to be now absorbed. 

Let the position of the gas consumers, living in the Independent Company’s district, 
be compared with that of the consuiners supplied by The Gaslight and Coke Company, 
as regards the price which they have been called upon to pay during the last six yeare, 
and the comparison will be as follows :— 

The Gaslight and Coke Company. 
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The Independent Company is now charging 3s. 6d. per ]000 cubic feet, and the effect 
of the amalgamation will be vo at once raise the price to 3s. 9d. The shareholders of the 
company, having a flourishing business to dispose of, are to have a preference dividend ; 
whilst the consumers, who are at present supplied by acompany which can and does 
serve them well and cheaply, are to be handed over to another company which will at 
once call upon them for a higher price to enable it to secure the shareholders dividends. 

There is this further advantage in the traneaction, when seen from the point of view 
of the absorbing company, which helps to explain the eagerness for amalgamation which 
it has tor yeras past shown, that not only will the profits of the Independent Company 
go to make up the deficiencies of The Gaslight and Coke Company, but the latter will 

have the satisfaction of obliterating another of those examples of good and economical 
management which contrast so favourably with its own, and which constitute a standing 
reproach to it. For it must be remembered that The Gaslight and Coke Company 
possess in some respects advantages greater than belong to any other company. It 





The Independent Gas Company. 
. . « 433, 4d. per 1000 cubic feet. 


boasts of being the largest in the world, and containing, as its district does, the City of 
London and its surroundings, it has the greatest supply in proportion to area, and 
therefore, one would naturally suppose, the most profitable supply in the metropolis; yet 
there are companies with widely spread districts, and other disadvantages, which have 


for years been setting it an example which it appears incompetent to follow. These 
examples reminding them continually, as they can hardly fail to do, of their own extra- 
vagant management and other defects, mnust, in the opinion of the directors of The Gas- 
light and Coke Company, be made to disappear, Preference dividends for the share- 
holders, compensation for the directors, pensions to the officers of the amalgamated 
undertakings—these and similar inducements miist be resorted to, that the individuality 
of the small and well-managed companies may be destroyed. So long as they exist they 
are a standing accusation of extravagance and bad management against the Chartered 
Company, and accordingly no pains are spared to amalgamate them out of existence. 

Your committee have thought the present a fitting opportunity to place before the 
Board a view of the results of the amalgamation which have been effected by The Gas- 
light and Coke Company since the passing of the Act of 1868, and they will now refer 
to the scheme of amalgamation which is the immediate subject of this report. 

The scheme is put forward under the powers of The Gaslight and Coke Company’s 
Act, 1871 (section 56), which enables that company to amalgamate with itself any other 
gas companies in the metropolis by means of a scheme to be submitted to the Board of 
Trade, and confirmed by an Order in Council. 

The general effect of this scheme will be to bring the whole ef the districts supplied 
by the three companies under the conditions which attach to The Gaslight and Coke 
Company by virtue of the City of London Gas Act of 1868 ; and the main question which 
presents itself is, whether the provisions of the Metropolis Gas Bill of last year, and 
especially the provision relating to the sliding scale of price and dividend, shall be ap- 
plied to the united company. If this be not done, your committee do not hesitate to 
express the opinion that the effect of the amalgamation upon the consumers of gas living 
in the Independent Company’s district, and the effect upon the conditions of the metro- 
politan gas supply generally, of absorbing this well-managed company, which, with one 
or two others, has been of essential service as a standard of comparison, will be such as 
to justify the Board in offering strong opposition to the scheme. At the same time it is 
to be borne in mind that the adoption of these provisions does not remove all objections 
to an amalgamation between companies whose conditions are not equal. The object of 
the bill is to place all the companies under uniform regulations, but not to secure one 
uniform price. The consumers of a district now supplied upon better terms than would 
result from amalgamation are justified in resisting amalgamation, and it is the duty of 
this Board to protect their interests to the best of its ability. It is but one-sided justice 
to guarantee to the shareholders of the Independent Company a dividend of 10 per cent. 
under all circumstances, and to leave to the consumers who have been sharers, so to 
speak, in the company’s prosperity, the certainty of having in future to pay a higher 
Price for their gas. If the shareholders of this prosperous company are to have special 
advantages secured to them on account of its prosperity, why should not the consumers 
have some advantage also? These considerations, and the expediency of maintaining 


will be reduced from 3s. 9d. to 3a. 6d. The directors of The Gaslight and Coke Company 
themselves, also, in a better addressed by their Secretary to the Board of Trade on the 
30th of November last, “ intintate that, under the existing state of the markets for the 

urchase of their raw materials and for the sale of their residual products, the period 
or a reduction of their price of gas below the price of 3s. 9d. now charged is fast 
approaching.” 1t should therefore be distinctly understood that the price named in the 
bill of last session is the highest initial price the Board could éonsent to, and that, if 
that price be altered in any way, it must be by reduction. 

Another point for consideration is the reserve-fund, The Gaslight and Coke Company 
has now no power to form a reserve-fund, whereby to make up the deficient profits of any 
year out of the surplus profits of a previous year. Toe Imperial and independent Com~ 


- panies have reserve-funds, and, if the amalgamation should be effected under the power 


now possessed by The Gaslight and Coke Company, the reserve-funds must disappear, 
and not be again formed. In the Metropolis Gas Bill of last seesion, it was proposed: 
that the companies should have power to form a reserve-fund in this way—that iw any 
year in which, under the operation of the sliding scale, they should charge lees than the 
stendard price, and consequently be entitled to proportionately larger profits, they might, 
if they chose, add all or part of such increased profits to the reserve-fund, instead of in- 
creasing the shareholders dividends. This was the proposal in the bill of last session, 
which was approved by the House of Commons committee, was incorporated in the 
Commercial Gas Company’s Act, and will be in the bill of the Board and the Corporation 
to be introduced next year The application to the companies, now seeking to amalga- 
mate, of the provisions of the bill of last session would, therefore, in this respect, be 
manifestly advantageous to them. It should distinctly be noted, however, that the clause 
authorizing the creation of a reserve-fund would only be operative when, owing to a re~ 
duction of the standard price, a company should find itself in the position of being able 
to divide among its shareholders profits above what has hitherto been recognized as the 
maximum rate. Nothing could be carried to the reserve-fund in any year in which the 
price was not below 3s. 9d, per 1000 feet. 2 

In the scheme it is proposed to apply the existing reserve-funds of the Imperial an@ 
Independent Companies, which would become the property of the united company, to 
the payment of pensions, if authority be not given to create a new reserve-fund; but 
this would be inproper. tensions are in all other cases a charge upon revenue, and a 
different practice in the present instance would prevent a correct ———- being mide 
with other companies. The need, however, of any such application of the fund would be 
obviated it the provisions of the bill of last seesion were adopted. - 

Upon the question of pensions, your committee would remark that no information is 
given in the scheme about the amounts of the pensions to be given to the officers of the 
extinguished companies. A Jiberal scale of compensation is provided for the retiring 
directors, but as to the officers pensions there is no mformation. It would be well to 
ascertain whether any agreements or understandings have been come to with any of the 
officers as to their retirement, and whether salaries have been recently incressed with a 
view to swell the retiring pensions. Have the directors arranged to deal with the re~ 
tiring secretaries after the manner of the Equitable Company? at the last meeting of 
whose shareholders, just two months before the amalgamation of the undertaking with 
that of The Gaslight and Coke Company was accomplished, and whilst the bill to autho- 
rize it was before Parliament, a resolution was pa-sed increasing the secretary’s salary 
to £1200 a year, for the reason stated by the mover in the following words, as reported 
in the JouRNAL or Gas Lycutine of the 9th of May, 187]:—** Mr. Andrews, the secre-~ 
tary of this company, had been in their service more than twenty years, and had moet 
successfully negot-ated the terms of the amalgamation with the Chartered Company, by 
which the permanent interest of the shareholders was secured. He thought it would 
not be necessary to say anything further in submitting the motion he was about to make. 
One of the terms of the agreement entered into with the Chartered Company was that 
Mr. Andrews should have a retiring allowance of £800 per annum, and he was sure the 
directors of both companies desired honourably to carry out that arrangement. Under 
the provisions of the bill before Parliament, he would only receive two-thirds of his 
salary, and the only way to secure the £800 a year was by passing such a resolution as 
the following :—* That in consideration of the long and able services rendered to the. 
company by our secretary, Mr. Samuel Andrews, and with a view to facilitate the fulfil- 
ment of the agreement for amalgamation with The Gaslight and Coke Company so far as 
concerns him, his salary be and it is hereby raised as and from the Ist day of January, 
1871, to £1200 per annum.’” It is to be feared that these amalgamations are promoted 
too often in the interests of directors and officers rather than to serve either consumers 
or shareholders. In other companies, within the last few years, great disasters have been 
seen to ensue from amalyamations promoted with such objects in view, and it is theduty 
of the public authorities concerned to see that no such vicious principles obtain here, 

Another point which has occurred to your committee, in considering the preferential 
position to be assigned to the shareholders of the Independent Company, is, that any 
directors of this company who, after amalgamation, may become directors of ‘The Gas- 
light and Coke Company, will, unless they purchase new stock, be holders of preference 
stock, with a 10 per cent. dividend beyond the risk of diminution. This is a position cal- 
culated to lessen the incentive which it is desirable that directors especially should have 
for the exercise of prudence and yin the g tof gas undertakings—an 
incentive which it is the main object of the bill of this Board and the Corporation of 
London to provide. Your committee are, therefore, of opinion that the qualification of 
a director should be the holding of ordinary stock, the dividend on which would rise or 
fall, inversely with the price of gas, under the operation of the sliding scale. 

There remains but one other point for your committee to refer to, but it is one of some 
importance. The conditions which the Board of Trade indicates as necessary to be ac- 
cepted before any amalgamation scheme can be sanctioned, are con.litions which the 
Board of Trade itself is unable to impose, which can, in fact, only be imposed by the 
authority of Parliament. And the object of the second letter of the Board of Trade your 
committee understand to be, that the conditions upon which the ainalgamation should 
take place should be discussed by that departinent with this Board, the Corporation, and 
the companies, and that,in the event of the conditions being agreed upon, the amalga- 
mation should be made the subject of abill to be lald before Parliament. In that case, it 
appears to your coramittee that the Board, after expressing its views upon the question, 
should be free to consider the terms of any bill which may be introduced into Parliament. 

In my your committee desire to add that they are quite sure the Board will 
concur with the Board of Trade in the desirability of sparing the ratepayers the expense 
of a parliamentary contest, and any way of bringing about an arrangement satisfactory 
- the gas consumers, without iucurring such expense, the Board would be very glad to 
adopt. 

It is desirable that the views of the Board upon the proposed amalgamation should 
be communicated to the Board of Trade as early as posible, and, should the Board ap- 
prove of the views expressed in this report, the most convenient course would probably 
be to send a copy of this report to the Board of Trade. 

Mr. Newron: It is not necessary that I should take up much of the time of 
the Board in moving the adoption of the report, because a copy of that report 
has been sent to every member, and I have no doubt that it has been read by 
you all. But there are one or two things which it will be necessary to mention, 
because certain circumstances have arisen since this r2port was decided upon. 
In the firet place, a communication has been made to the Board of Trade by the 
Chartered Gas Company, accompanied by a copy of the bill which they propose 
to submit to Parliament next session. That letter, which you may have seen 
in the public prints, intimates that the company are prepared to adopt the 
sliding scale as approved by the select committee of the House of Commons last 
ion, with certain alterations, and I wish, as emphatically as I can to say at. 








some means of comparison as to the prudence and care exercised in the zg of 
gas undertakings, make it more than doubtful whether, even if the provisions of the bill 
of last session be adopted, the amalgamation is one that should be agreed to in the 
interest of the public at large. Your committee are glad, however, to sce that the 
attention of the Board of Trade has been given to this question of price and dividend, 
and that the adoption of the sliding scale of dividend inversely to the price of gas appears 
to the Board of Trade to be one necessary condition to the sanctioning of the amalga- 
mation. And, indeed, after the letter addressed by the Board ot Trade to the chairman 
of the select committee of the House of Commons on the gas bills, on the 3lst of May 
last, in which the operation of the machinery of revising commissioners was so distinctly 
condemned, after the decision of the select committee in the same direction, and the 
subsequent legislation with respect to the Commercial Gas Company, it would be difficult 
to aaeee the possibility of the Board of Trade sanctioning an ainalgamation which 
would have the effect of bringing the consumers of another district, who are now well 
supplied and content with their position, under the operation of a system which has 
worked so injuriously for gas consumers. 

_ Upon the question of the initial price of gas, that is to say, the figure from which any 
rise or fall in price is to start, the Board of Trade does not speak with so much decision, 
But it is to be observed that the initial price proposed in the bill of last year, 3s. 9d. 
Per 1900 feet, received the sanction of the select committee of the House of Com- 
mons, after thorough inquiry, equally with the principle that the dividend should 
Vary inversely with the price, and the Board has already resolved that it will agree to no 
*creaee of that initial price. Circumstances which have occurred since the last session of 
Pa:liament prove incontestably thgt that price is a liberal one, For instance, the 
Phenix Gas Company, which is by no means the least heavily weighted with capital in 
proportion toits extent of business, and whose chairman gave evidence against the bill 
last sessions, has recently announced that after the present month its price per 1000 feet 





once, on behalf of this Board, that which I hope the Board will endorse, that. 
we can under no circumstances consent to the alterations the company pro- 
pose. They express their willingness to adopt the sliding scale, but they pro- 
ceed to say in their bill that the initial price of gas should be 4s, Then they: 
go on to say that they are willing that no increase of dividend shall take place 
until the price is reduced below 38.6¢. Now, I think, we should have no objec- 
tion to the latter proposal if 3s. 9d. were substituted for 4s. as the initial price. 
That weuld suit us very welJ, but I can only say that our bill will be intro- 
duced into Parliament in the exact terms in which it left the committee laat 
session. We cannot, therefore, be charged with inconsistency or unfairness in 
what we propose. If the gas company wish for any alteration in that bill it 
must be certainly an alteration in the direction of a lower standard price. 
There cannot be any question of the fact—and everything that bas occurred 
since the bill was introduced showse—that the proposal of ;the Board was a 
most liberal one. Indeed, I question very much whether the companies them- 
selves do not now see that they were very much in fault, and that they neg- 
lected their own interests by not accepting the provisious of our bill at the 
time, for the chances are that they will not again get terms quite so favourable 
as these presented to them on that occasion. You have seen, I have no doubt, 
1n tae puolic papers, reports of . ‘e meetings recently beld to promote the amal- 
gamation vi luc Imperias ac = idependent with the Chartered Gas Company. 
If you have done so, you will have noticed that Mr. Beck, the governor of the 
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latter, stated that his company would derive many advantages from the pro- 
posed amalgamation, Then he said that the consumers also would receive 
advantages in the increased illuminating power of the gas afterwards 
supplied to them under the Chartered Gas Company's Act, which prescribes 
@- standard of 16 candles, whereas the Imperial Company are now only bound 
to supply 14-candle gas, and the Independent, whoare still under the Metropolis 
ct, 1260, supply 12-caudle gas only, Now it is a strange circumstance 

that almost at the very moment, certainly on the very day, when Mr. Beck 
was making that statement, Mr. Richards, the governor of the Imperial Com- 
y, was also making a statement in favour of the amalgamation to his share- 
laers. Referring to the same facts, he stated that, being allied with a very 
large company like the Chartered, it would give them great power, but, he said, 
“We must remember that we shall come under an Act of Parliament which 
prescribes 16 instead of 14candle gas. That, however, cannot make much 
difference to us, because, at the present time, we are actually supplying gas of 
that quality.” Then, again, I find the chairman of the Phoenix Company, only 
& few days ago, when making the announcement to their shareholders of a 
reduction in the price of gas, after the 3lst of this month, to 3s. 6d., speaking 
in respect of the illuminating power (they being underthe same Act as the 
Independent, which prescribes a standard of 12 candles only, which by the way 
is equal to 14 candles, as tested by the present burner), said, “ We are supply- 
ing gas of almost as great an illuminating power as avy other company,” and 
he described their gas as being 15,4, candles illuminating power at the present 
time. So that what was said by Mr. Beck cannot have such a very great effect, 
because, though Acts of Parliament may prescribe certain rates of power, if the 
companies themselves are to be believed, they are supplying to the public 
gas of a very much higher quality throughout the metropolis. I think, 
therefore, seeing that the Independent Company are now only charging 
3s. 6d., and the South Metropolitan 3s., it is out of all consideration that 
there can be the slightest hope that the Board of Trade will sanction any 
increase in the initial price in the case of the Chartered Company beyond 3s 94., 
and it may be that when Parliament come to consider the question of the 
Regulations Bill of this Board, or even the private bill of the company, they 
will arrive at the conclusion that 3s. 6d. will be a more equitable price than 
8s. 9d. Then again, in the bill proposed by the Chartered Company, there is a 
section that relates to their borrowing powers, and which provides that the 
company are to exercise borrowing powers in the future, instead of raising 
large amounts of capital by issuing new shares. That section is framed in 
accordance with a suggestion contained in the Board of Trade letter last May, 
addressed to the charman of the committee of the House of Commons, to the 
effect that all future capital ought to be raised at the lowest possible rates of 
interest. Well, in so far it is good thatthey have made this proposition, but their 
bill provides that they shall be entitled to raise these loans at 6 per cent. in- 
terest. I need not say that that proposition would have received the most 
strenuous opposition of the Metropolitan Board during the last session of Parlia- 
ment, and there isnodoubtit willinthenext. The Commercial Company, to whose 
bill the Board were not averse, agreed to raise their loan capital at 5 per cent., 
and, considering that the united companies will possess a total capitai of be- 
tween £7,000,000 and £8,000,000, and that of that amount only about one-sixth 
is loan capital at the present moment, and that there is really a share capital 
of at least £6,000,000, before which the loans would take precedence, there 
could be no difficulty, with such a security behind it, in raising money at the 
rate of 5 per cent., or even less. It is, therefore, out of the question again, for 
this Board at all to think of agreeing to a section which would entitle the pro- 
moters of the bill to raise money at 6 per cent., their debenture bonds for 
which would, so soon as issued, be immediately of the value of £120. I think, 
therefore, that we should clearly intimate to the company that the proposal in 
their bill to raise loan capital at the rate of 6 per cent. would be opposed by us, 
Another clause which the bill contains, and which is inconsistent with existing 
legislation, is that they should be allowed to raise a fund equal to one-twentieth 
of their whole share capital—which, in the case of the united companies, would 
amount to something over £300,000—and that they should raise it not out of 
the maximum dividend to which they would be entitled—#.e., 10 per cent. so 
long as they are charging 3s, 9d., or a larger rate so long as they charge less 
than 3s. 9d.—but out of the profits they might realize beyond 10 per cent. at 
the price of 3s. 9d. And this fund of one-twentieth of the share capital is in 
the first instance to be applied to the purpose of meeting any accident, or such 
extraordinary occurrence as kuman forethought cannot provide against, and 
after that it is to go to make up any deficiency of dividend which may have 
accrued in previous years, or in the present year. Now, this isa wholly incon- 
sistent provision with recent gas legislation, and with the terms upon which 
the Board have settled their Regulations Bill. First, you see they propose 
to pay themselves the full dividend to which they are entitled by law, and 
after that they propose to create a reserve-fund, which is to be held for the 
purpose of providing against future contingencies which may reduce that divi- 
dend. There is no company that I know of but what provide their reserve- 
fund out of the profits which would otherwise be divisible amongst their share- 
holders. If a gas company make 6 per cent., and are content to divide five 
amongst their shareholders, and to appropriate 1 per cent. as a reserve, to ac- 
cumulate with interest from time to time, as a guarantee for fature dividends, 
I can understand that; but there is no principle which l:as been more clearly 
laid down than this, that all the profits which accrue beyond those necessary 
for the payment of 10 percent. to the shareholders belong to the consumers. 
It has been over and over again declared in various Acts of Parliament that 
whatever sums accnmulate beyond the payment of maximum dividends of 
10 per cent. must go in the reduction of the price of gas. Yet we find now, in 
clear violation of that principle, it is proposed by this company that when they 
arrive at the payment of these maximum dividends, and have something to 
spare, instead of reducing the price of gas to the consumers, they shall be 
allowed to put that surplus aside, to the extent of £360,000, in order to secure 
that in the future, whatever their management may be, they muy never re- 
ceive less than their 10 per cent. I feel sure that this Board will, in the future, 
as they have done in the past, refuse to sanction a reserve-fund created in such 
@ way, and established for such a purpose. We did not at all object that the 
Commercial Company should do what they proposed, and we should not object 
to this company doing the same—viz, if they are entitled to more than 10 per 
cent. by reason of their having reduced the price of gas to 3s. 6d , that instead 
of dividing the whole of the dividend to which they are entitled, they shouid, if 
they choose, place the surplus beyond 10 per cent. to a reserve-fund, ‘The 
money is theirs, and whether they divide the whole of it at once, or reserve part 
for future contingencies another year, it will be no business of ours, except 
that we shall be pleased to recognize in the fact, that the company are exer- 
cising that prudence in the management of their affairs which we desire to 
promote. But we shall certainly object to the proposal to create this 
reserve-fund out of the price paid by the consumers—out of the moneys 
properly belonging to them—seeing that there ought to be a reduction 
in the price of gas if the profits of the company are more than sufficient to pay 
their dividend. I think these are almost the only points that I have to advert 
to, in addition to those stated in this lengthy report. You will not require, 
nor wouid it be fair, that I should tax your patience by reading the various 
statements made in the report. It has been carefuliy drawn up; the facts are 
perfectly accurate, and it is to my mind a terrible indictment against the 
amalgamations which have taken place. I believe I am justified in saying that 
even the Board.of Trade, who, with onrse! ses, <ome years ago, thought much 
good would result from amalgamation, ha 2 come to ‘he conclusion, after the 
experience of the amalgamations which ,ave taken place, that there is not 





much benefit to be derived from them, and that there is often greater benefit 
from keeping competing companies in existence, so that we may draw compari- 
sons between the excellent management of one and the bad management of 
another. I think also, I may say in conclusion, that we ought to congratulate 
ourselves upon the progress of those principles adopted by the Board more than 
twelve months ago. The present proceedings show that our proceedings then 
were based on justice. I know that they were carefully considered before the 
Board did adopt them, and I believe we are right in maintaining them. Atthe 
same time it is our duty to take advantage of any new circumstances which 
arise, and it will be the fault of those companies who scornfully refused to 
adopt the propositions of the Board last session, if they find they are not quite 
able to obtain terms quite so good now as they would have had at the time our 
bill was before Parliament. I move the adoption of the report of the com- 
mittee. 

Mr, Ext seconded the motion. 

Mr. Les. said he should not go into the merits of the case, but he might 
be allowed to say that there was some vagueness in one or two places in the 
report where reference was made to the amalgamations which had taken place 
“ under the provisions of the Act of 1868.’’ Now, there were two Acts passed 
in that year, and the one referred to in the report was evidently the “‘ City of 
London Gas Act, 1868.” As the Parliamentary Committee intended their 
report as a kind of manifesto, and were sending it to the Government as a sort 
of historical documen%, it would be well to be as precise as possible in the lan- 
guage employed, 

Mr. Newron said he did not see the necessity for the alteration, but if the 
honourable member thought it would make the statements more explicit, he 
should offer no objection to it. 

Mr, Freeman said it became more apparent every year, that whatever shape 
the gas question took, and whether the supply was in the hands of a dozen 
companies or only one, the directors and proprietors were working only for 
themselves, and were looking more after their own interests than the interests 
of the public. It was clear also to his mind that there was little or no hope of 
the supply of gas being managed for the real good of the community until the 
undertaking was handed over to the management of the public authorities. 
What was the great fact pointed out by the report just presented? Why, that 
the companies were not content with their 10 per cent. dividends, but were 
seeking to ob‘ain 11, 12, 13, or even 14 per cent.—10 per cent. to be paid 
immediately, and the remainder to be carried forward to a sinking-fund for 
their own benefit hereaf er. Instead of being satisfied with 10 per cent., they 
were grasping at something beyond, that they might create a reserve for their 
future advantage. This was the great thing against which the Board ought to 
fight most strenuously. There were other matters of some importance, but, in 
comparison with this, they were of minor consideration. The report clearly showed 
that the companies were not willing to keep to the contract which their Acts of 
Parliament made with them. They talked about attempted robbery by this 
Board, and confiscation by the Legislature, whereas the bill contained a direct 
attempt to rob the consumers, by taking from them more than the 10 per cent. 
to which they were entitled. 

Mr. Epwarps thought the companies were being very tenderly treated by 
the Board, who fixed the initial price at 3s. 9d. In his opinion, it ought to be 
3s. 6d. The gas companies had never kept faith with the public. Instead of 
raising additional capital at 5 per cent. on debenture stock they created shares, 
which were entitled to 10 per cent. As the companies would not keep faith with 
the public, he thought the public should not keep faith with them. He had no 
doubt, however, that the companies would be very glad in the end to accept the 
terms the Board offered them. 

Mr. RicHarpson said there were two important matters not referred to by 
Mr. Newton. The first was that in the proposed amalgamation the Imperial 
and Independent Companies were to be guaranteed 10 per cent. 

Mr. NEwron said the guarantee only extended to the capital of the Indepen- 
dent Company. 

Mr. Ricnarpson thought the principle of any guarantee at all was most ob- 
jectionable. Assuming hereafter that this Board, or some other board of govern- 
ment for the metropolis, should purchase the undertakings of the companies, 
which he took to be almost a certainty in the future, this proposed guarantee of 
10 per cent. would be a serious matter, because the persons to whom it was given 
would require a much larger sum for their interests than the ordinary share- 
holders, Another thing that occurred to him was that, if the eompanies were re- 
quired to borrow all the further capital they might require, there seemed no 
reason why they should not be compelled to borrow at less than5 per cent. He 
suggested that a power might be insertedin their Act to borrow the money from 
this Board, who could raise it at a cheaper rate on metropolitan stock. It was, 
in fact, only reasonable that, as the companies themselves would get no profit 
out of any new capital raised in this way, they should raise it at the cheap- 
est possible rate. If they borrowed from the Board, in the course of time the 
Board would become so largely connected with the companies that it would much 
facilitate their being handed over eventually to the local authority, whatever 
it might be. He did not see why, in making future parliamentary arrange- 
ments, this question should not be fully considered by the committee. 

Mr. Dresser RoGersthought the principal reason why the Board should pass 
the report, and oppose amalgamation, was to be found in a consideration for the 
interests of the consumers, In the Independent Company’s district consumers 
were now paying 3s. 6d. per 1000 for gas, but the moment the amalgamation 
took effect they would be raised to 3s. 9d., and if the revision clauses of the 
Chartered Company’s Act were not repealed, they might be still further increased 
to 5s. The Great Central Company, if they had not been amalgamated, would at 
the present time be supplying gas at 2s. 6d. For years before that amalgamation 
they were making a profit of 13 or 14 per cent. It was true the shareholders 
did not get the whole of it, but beyond what they received, Mr. Higgs did; and 
if it had not been for his defalcations, the company could then have reduced the 
price of gas. Were not the public justified in saying that the reason why the 
amalgamations were sought by the great companies was, that they discovered 
that, with their large expenses, they could not supply gas so cheaply as the 
small companies, and that, so long as those small companies remained in 
existence, and were able to make gas at 25 per cent. less than they could, that 
it was their interest to annihilate those small companies, and so destroy the 
evidence that they themselves were not working economically. He regretted 
to find that the consumers in the Independent Company’s district were 80 
apathetic about the amalgamation now proposed. They ought to be moving in 
the matter, and he had expected to find them coming up to the Board, asking 
them to go to Parliament and prevent such a step being taken. But he ha 
now given up all hope of the House of Commons doing anything for the public 
in this question. The only effectual remedy was for the local authorities to 
acquire both the gas aad water works of the metropolis. In no other way could 
justice be done to the consumer. : 

Mr, Fut said the Independent Company supplied the whole of Shoreditch, 
and therefore the proposed amalgamation affected that parish considerably. The 
vestry had addressed a communication to the Board on the subject, and a public 
meeting would shortly be held to protest against the arrangement, 

Mr. Newron, in reply, said he quite agreed with Mr. Richardson, that what- 
ever wasdone should be done so that in the event of purehase hereafter, the 

rice of shares should not be improperly enbanced in value, thus obliging the 
ody purchasing to pay a higher sum than was right under the cireumstances. 
But he could not see his way clearly to adopt the suggestion thet this 1 oard 
should raise money from the public at the rate at which they could raise it, and 
lend it to the gas companies. He was afraid very much that Parliament would 
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never sanction such a proposal, and’he doubted much whether the public would 
like that the rating power of the Board should be pledged and mortgaged for 
the benefit of the companies, although, in view of a future purchase, an in- 
erease in their capital, raised at 3} per cent. instead of 5, would lessen very 
much the cost at which the works could be acquired. He felt, too, ‘that the 
principle was so fraught with danger, and would give rise to.so much 
discontent, that he despaired of seeing such a proposal adopted, nor 
could he make up his mind that it would be the proper thing to 
do. Gas companies had a very good security to offer for borrowed money. 
After the amalgamation, there would be about six millions of share capital 
at ‘the back of any loan they might offer to the public, and it would not be 
right for the Board to add to that security the whole rateable property of the 
metropolis. That being so, he did not see how the Board could at all enter 
upon the question at the present time, All they could do was to watch care- 
fully to see that money raised by the companies in future was raised upon euch 
terms as not to enhance the purchase value of the undertaking. He quite 
sympathized with Mr. Rogers who lived in a district supplied with gasat 3s., and 
with Mr. Fell, whose district was supplied at 3s. 6d., should the proposed amalga- 
mation proceed without consideration for their interests by the authorities, and 
simply under arrangements between the officers of the companies. He very 
much feared that this was what had taken place before, and he thought there 
was great danger in these amalgamations. At the recent meeting of the Inde- 
pendent Company, to consider the qurstion, a strong feeling was expressed by the 
shareholders present in opposition to the scheme, but the directors carried its 
adoption by the help of proxies. ‘This use of proxies on such occasions 
was one which would have to bedecided. The secretary of a gas company, a8 
representing the directors, could be in communication with the whole of the 
shareholders, and readily obtain proxies. Shareholders of gas companies were 
very many of them trustees, and widows, and others of a class which was not 
continually changing investments, and they were very well satisfied with not 
attending the meetings of the companies, so long as they received their divi- 
dends regularly. Not knowing, hevhee, anything of the policy of matters 
about to be discussed, they usually agreed very readily in what was told them 
at the office, and the directors found it very easy to get proxies. And how were 
the secretaries themselves interested in amalgamations? Why, when these 
events took place they received certain pensions, which in some cases amounted 
to two-thirds of their salaries. In the case of the Equitable, even that was not 
considered ample enough for the gentleman, who had exercised great 
activity in promoting the amalgamation. How did they evade the Act?— 
for that is what it amounted to. Why, just two months before the amal- 
gamation was effected, his salary was raised from £800 to £1200, 
in order that when superannuated his retiring allowance might be 
equal to his full salary. Can we, therefore, wonder at the secretaries 
being active in getting proxies, and that the views of persons present at the 
meetings, and who are prepared to ask questions should be overruled. The 
directors themselves, also, on the occasions of these amalgamations, are also 
very largely pensioned. I believe the directors of the Equitable, if they retired, 
were each to have £2000, or a little more. Can we wonder, then, that proxies 
are sought for, and that the views of thinking and independent shareholders 
areoverpowered. In all these arrangements the consumers are sacrificed alto- 
gether. In the Independent district, the moment the amalgamation takes 
place, the price will be raised from 3s. 6d. to 33. 9d., and this advance, in the 
case of the public lamps, will make a difference of from £700 to £1000 a year. 
It is the duty, therefore, of this Board, as representing the ratepayers, to take 
steps to put a stop to it. 
The motion was put and carried. 





METROPOLIS WATER SUPPLY. 

SouTHWARK AND VAUXHALL WaTer Company.—The Half-yearly Meeting 
of this Company was held at the Office, Sumner Street, Southwark, on Thursday, 
the 9th inst., when the following report of the directors, was presented :— 

“The directors beg herewith to submit to the proprietors the half-yearly 
accounts of the company to Sept. 30, 1875, which have been duly certitied by the 
public auditor appointed by the Local Government Board, and by the auditors of 
the company. 

“‘ The state and condition of the company’s works continue to be satisfactory. 
The additional works at Hampton are now in eperation, and those at Peckham 
are completed, and the trunk mains to connect them with the company’s works 
at Hampton and Battersea are being laid. 

*“* The Local Government Board, on the report of their inspector, have seen fit 
to give their sanction to the proposal of the vestry of Richmond to borrow mone 
for constructing an artesian well and other works for supplying Richmond with 
water; and it is understood that the vestry propose at once to raise the necessary 
funds to carry out these works. Having regard to the expenditure incurred by 
this company with reference to the supply of Richmond, and to other attendant 
circumstances, the directors have, in this position of affairs, deemed it their duty 
to take active measures in protection of the company’s interests. They have 
accordingly ordered all the needful preliminary notices and other steps for 
enabling the company to apply to Parliament in the next session for power to 
continue and improve the company’s supply in the Richmond district, and to 
make all proper arrangements with the vestry of Richmond and other local 
authorities respecting it. The directors have also deemed other measures neces- 
sary, and have directed them to be taken. It would be inconvenient to enter 
more fully into these matters on the present occasion ; the proprietors may, how- 
ever, rely that, in the bands of the directors, they will be watched and followed 
up with vigour and also with discretion. 

“The increase of the company’s water-rental for the half year to Sept. 30, 
1875, is satisfactory. 

“The directors recommend that a half year’s dividend at the rate of £5 ds. 
per cent, per annum on the ordinary stock and class D shares, £5 per cent. per 
annum on the preference stock and on the amount paid on the preference shares, 
and £4 10s. per cent per annum on the ordinary shares and on the instalments 
paid on the new ordinary No. 1 shares, be declared payable on Jan. 15, 1876.” 





SOUTH METROPOLITAN GASLIGHT AND COKE COMPANY. 

An Extraordinary General Meeting of the Proprietors of this Company was 
held at the London Tavern, Bishopsgate Street, on Monday, Dec. 6—THomas 
BripcE Simpson, Esq., in the chair—to elect a director in the place of William 
Baker, Esq., who had resigned. 

The SzecreTary (Mr. Livesey) read the notice convening the meeting, also 
a letter from Mr. Baker, announcing the resignation of his seat. 

The CHAIRMAN said the business of the meeting was a very simple one, and 
would occupy but little time. The only proprietor who had announced his 
intention to become a candidate for the vacancy at the board was Hilton 
Jenkins, Esq. 

The Skcrerary read a letter from Mr. Jenkins, intimating his intention to 
offer himself as a director. 

Colonel Ewart: I beg leave to propose the election of Mr. Jenkins as a 
director of the company. 

Mr. B. L. Smiru: I have great pleasure in seconding the motion. I have known 
Mr. Jenkins for several years, and I have no doubt that his great legal know- 
ledge will prove very valuable to the company. I believe him to be in every 
respect a thoroughly good man, and well qualified for the important daties 
devolving upon a director of this company. 

The motion was put and carried unanimously. 
Mr. Jewxins, on taking his seat among the directors, said: Gentlemen, on 





coming to this side of the table, the first duty I have to perform is a natural 
and very grateful one; it is to thank you for having placed me in the honour- 
able position of a director of this company, under circumstances which, I 
think I may say, are very gratifying in themselves. Mr. Baker, the retiring 
director, immediately after the last meeting, and before leaving this house, 
came to me and said it was his intention to resign his office, and he wished it 
to be clearly understood that his desire to do so arose from no feeling of disre- 
spect to the shareholders in consequence of the proceedings of that day. He 
told me that he had been connected with the company for many years, and 
that he had experienced much kindness from the shareholders; but, he said, 
the fact was that the state of his health required that he should take some rest 
and recreation, and the opportunity of being more in the country. I sincerely 
trust that that rest and recreation will be obtained by him so as to restore him 
again to his accustomed health. Another circumstance, which is gratifying, 
is this, that upon Mr. Baker having notified his intended retirement, Mr. Pauii, 
oue of the auditors, and a candidate for a seat at the board on a former occa- 
sion, centemplated standing for this vacancy. But he took the precaution to 
make some inquiries, and he found that the inquiries he did make resulted in. 
showing him tuat the probabilities of his success were not quite what he ex- 
pected. He, therefore, in the handsomest manner, determined to give no un- 
necessary trouble, and at once intimated his intention not to enter upon a 
contest. Practically, therefore, this is an uncontested election, and there is no 
sense of disappointment attached to it from the circumstances of defeat to any 
one. Iam quite aware that the result is mainly to be attributed to the fact 
that I became a candidate underthe auspices ofthe gentlemen whose names 
I was permitted to mention in the circular announcing my candidature. A!} 
these gentlemen Lave been long connected with the pany, and, f in; 
great influence, would necessarily determine the result in any election, | 
should say, in justice to myself, that these gentlemen invited me to come for- 
ward on grounds perfectly intelligible—viz., that I had formed views of my 
own, quite independent of them, as to the policy this company should pursue. 
1 expressed those views, and they happened to coincide with the views of these 
gentlemen, and they accordingly wished me to represent them at the board. 
It is my intention to do so; and that there may be no mistake about those 
views, | may state that I have always thought that this company is so sound 
and good a concern that we ought, by all means in our power, to preserve its 
integrity so long as we prudently cau. But, in saying that, I cannot shut my 
eyes to the fact that, as amalgamation or purchase, or something of the kind, 
has hung over our heads in the past, so it will hang over our heads in the 
future. I think it is looming, not in the distance, but is very closely before 
us; and when we are in a position to have an offer from any other company, 
it will be the duty of the directors to take care that the terms of amalgama- 
tion shall fally represent the intrinsic value of the property of this com- 
pany. That is the first business. We shall then have nothing to do with 
the consumers, At present we can consider the consumers, and I believe 
the independent position of this company will operate best for their intereste. 
Gentlemen, I do not know that I can venture to occupy your time further 
to-day on a matter which has so much in it of a personal character, and I 
will therefore only add that I thank you and the gentlemen who allowed me 
to use their names; and J will ask you to join me in a voteof thanks to the 
chairman and the other directors of the company. 

Mr. Pau seconded the motion, which was put, and carried unanimously. 

The Cuarrman: Gentlemen, I have to thank you very much for the com- 
pliment which, on the motion of my friend, Mr. Jenkins, you have paid to us. 
I can assure you that I believe the directors, one and all, are determined to 
support the interests of the company to the best of our abilities, as we have 
hitherto done for many many years. And I may add this further assurance, 
that in what has previously taken place we believed we were thus acting, In 
my judgment, 10 per cent. is not in any respect a larger return than we ought 
to receive, looking at the various contingencies to which we are liable. What- 
ever else may take place therefore, we must maintain our right to this. Gentle- 
men, 1 thauk you for the compliment paid to me and to my brother directors, 
and again assure you we shall rot be unmiudful of our duty to the general 
body of shareholders in the company. 

The proceedings then terminated. 
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A SOLID GAS-FLAME. 

It is generally believed, that in the flame of the Bunsen burner, and other 
round flames, a hollow space, forming a core in the base of the flame, is an essen- 
tial part of its structure. 

Mr. John Wallace, of 3, St. Nicholas Buildings, Newcastle-on-Tyne, has 
patented a form of burner which involves a new theory on the structure of 
flames. During a series of experiments made 
to determine the amount of air which could be 
mixed with coal gas previous to combustion, be 
observed that as the proportion of air increased, 
the hollow space became smaller, until it dis- 
appeared ; and it became evident that some im- 
portant modification was necessary in the design 
of the burner, in order to burn such inflammable 
mixtures, without allowing them to strike back 
or light within, 

A cylindrical cap of finely perforated metallic 
plate, fitting over the top of the burner tube, 
solved the difficulty, and the result was a per- 
fectly solid flame of great vigour and intensity, 
burning ubove a tube 2 inches in diameter. 

A piece of platina wire, stretched through the 
flame } of an inch above the cap, became imme- 
diately white hot throughout the entire length 
enveloped in the flame, and no difference was 
observable in the heat of any part immersed. 

The rate of combustion was 40 feet per hour, 
and the proportion of air mixed, previous to 
combustion, 4°6 volumes. 

The cap is equally ap- 
plicable to any size of 
tube from j of an inch to 
2 inches in diameter, and, 
being adjustable to vary- 
ing heights, it regulates 
by back pressure the 
amount of air drawn in 
at the holes near the gas-jet. Combustion may thus be made to commence at 
a short distance from the cap, in order to avoid oxidation. 

This burner will burn coal gas of any quality without the risk of striking 
down when lighted or turned low. 

The under surface of the flame where combustion commences is indicated by 
an intensely brilliant green undulating film, which, when examined by the 
spectroscope, gives the spectrum of carbonic oxide. 

This flame deposits no solid carbon, and gives off neither carbonic oxide nor 
acetylene in quantity appreciable to the sense of smell. 

A burner consisting of twelve l-inch tubes, and capable of burning 240 feet 

r hour of gas, has raised steam for the past nine monthe in a printing office in 

anchester, driving three printing machines, at the cost of 75 cubic feet per 
hour, 
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DRAWING AND CHARGING GAS-RETORTS, 

At a Meeting of the Society of Engineers, held on Monday, the 6th inst.— 

. H. Ap ams, Esq., the President, in the chair— 

Mr. F. W. Harter read a paper on “ An Improved Method of Charging and 
Drawing Gas- Retorts.” hae 

The writer commenced by stating that it was not his intention to enter upon 
& lengthy recital of historical facts, or to give an elaborate description of the 
«many mechanical contrivances which had been invented for facilitating the pro- 
duction of gas from coal, It was, however, impossible to avoid altogether a 
reference to the past, because the conditions under which coal gas was now 
manufactured were based, to a very important extent, upon the experience and 
recorded enunciations of engineers and chemists, who, for the greater part, 
had gone to 

That undiscovered country, from whose bourn 
No traveller returns. 

After the discovery that illuminating gas could be produced by the distillation 
of coals in closed vessels, and when it became a question of turning that dis- 
covery to profitable account, the first problem which had to be solved involved 
the determination of the form and dimensions of the distilling vessels or retorts, 
athe manner in which they should be set in the ovens 80 as to be effectually 
heated, how they were to be charged with coal and the resulting coke be 
rremoved with facility, as well as the manner in which the gas and vapours 
should be conveyed away as fast as they were generated. Retorts of a variety 
of shapes were tried, but were soon given up in favour of the tubular form, 
round, oval, or D-shaped in cross section, and these were set vertically, diagonally, 
and horizontally, the last arrangement being finally decided upon as the best in 
every respect, and prevailing at the present day. 

It had been said that the present system of coal gas making was more crude 
and unphilosophical than, perhaps, any other commercial manufacturing pro- 
cess in which the principles of chemistry were concerned, and at first sight 
there appeared to be a good deal of truth in the allegation, for principles and 
practice alike taught that if coal were distilled in thin layers, the yield of gas 
per ton would be greatly larger than when it was presented for distillation in a 
thick mass, Further, that the prolonged distillation of thick masses of coal at high 
temperatures led to the production of a greater per centage of those sulphur com- 
pounds which were soobjectionable, and so difficult to remove, to any great extent, 
by purification. Dr. Odling had expressed an opinion that the chief proportion of 
sulphide of carbon found in coal gas was produced in the later stages of distil- 
lation—that was, when the retort, and those portions of its contents which 
were in contact with the retort, had become intensely hot, and the centre of 
the mass was being really carbonized. In the third edition of Clegg, it was 
said that in all cases with the same degree of heat, the thinner the layer of 

- coal, the better the gas; and further, that it was well known to every one con- 

- nected with the manufacture of coal gas, that a thin stratum was desirable. 
Chemistry, it was added, “ points out the various causes and effects, The 
quantity of tar and ammoniacal liquor is much increased when the coal is 
acted upon slowly, as the ceutre portion must be when decomposed in mass.” 

The usual system of coal gas making involved a complete disregard of the 
foregoing facts. Some 2 to 23 cwt. of coals were thrust at one time into a retort 
9 or 10 feet in length, and were presented in an irregular mass of uneven thick- 
ness to the action of the heat. To compensate as far as possible for the defec- 
tive manner in which they were so presented, and to obtain volume of gas, the 
temperature of the retorts was raised to the highest practicable degree. By 
this means an approximation to the volume obtainable by distillation in thin 
dayers was secured; but only at a sacrifice of some portion of those richer by- 
drocarbon gases upon which the luminiferous value so much depended. Hence, 
when gas was produced at very high temperature from ordinary Newcastle 
coals, and must be of, at least, 15 or 16 candles illuminating power, it became 
necessary to enrich it by a considerable admixture of that from cannel coal. Again, 
the opening of the retorts at regular intervals of a few hours was objectionable, 
on the ground of y,i ch as this practice caused the retorts to be 
cooled by the direct influence of the atmosphere, to an extent dependent on the 
time occupied in drawing and charging, leading to waste of gas and fuel, and 
a heavy expenditure in labour for charging, drawing, wheeling, and water- 
quenching of hot coke. 

Yet, in spite of the objections and disadvantages enumerated, gas makers 
universally continued the use of horizontal retorts, charged intermittently with 
‘heavy and irregular masses of coal; and so strong apparently was the convic- 
tion that the horizontal setting and the intermittent charging were the most 
advantageous arrangements which could be adopted, that every really im- 
portant invention for facilitating the removal of coke from, and delivering coal 
‘nto the retorts, consisted of machines or appliances for perpetuating the 
established system. Descriptions and illustrations of the inventions which had 
attracted the most attention would be found in the interesting paper of Mr. 

. John Somerville ‘On Charging and Drawing Retorts by Machinery,” published 
in the proceedings of the society for the year 1873. Several machines had, 
however, since been patented; most of these, however, were but variations of 
atype. Possibly the most original was that invented by Mr. Foulis, of Glas- 
gow, which was actuated by hydraulic instead of by steam power. It was said 
to do its work well, but the author had not seen it in action, and could express 
no opivion on its merits. 

There must, then, be some very strong reason for the continuance of hori- 
zontal retorts and intermittent charging and drawing, for it was not to be sup- 

sed for a moment that gas makers were ignorant of the disadvantages attend- 
ing the present system, or were indisposed to conduct their operations in 
accordance with the teachings of science and of experience. What, then, 
justified the present practice? The answer was embodied in the fact that the 
gas maker was also an extensive manufacturer of coke, which he must dispose 
of to the extent of about two-thirds of the bulk produced. To be saleable, 

coke must possess certain qualities, such as a moderate degree of hardness and 
cohesion, and it must be well suited for the generation of heat. Coke of such 
character was not to be obtained from coals distilled under conditions most 
favourable for the production of gas in the largest volume and of the highest 
illuminating power, On the contrary, coke obtained from coals distilled under 
such conditions was light and cindery, tending to break to powder when but 
little pressure was applied to it, and was next to worthless asa fuel. If such 
coke were made it would be a drug on the hands of the gas maker, unless 
indeed it were almost or quite given away. 

The writer next referred to the horizontal setting of retorts and intermittent 
charging in large masses, in lieu of continuous charging in comparatively 
small quantities. Dealing with the last idea first, he observed that the minds 
of many clever men had been engaged upon the subject, but there were certain 
obstacles to its being carried out practically, which appeared to him insur- 
mountable. One of these objections was, that for every increment of coal 
thrust into the retort, an equal mass of coke must be ejected, and this must be 
accomplished without loss, or with a very trifling loss, of gas. Brunton’s 
method was the father of nearly all succeeding methods, and, like most of the 
rest, necessitated the projection of the coke into water and tarry matter, 
thereby seriously deteriorating its value. There were these further disadvan- 
tages attending any such arrangements—viz, that the coke was also very 
much broker up, with the production of an undue proportion of small or 
“breeze,” and that with every discharge of coke into water, a volume of steam 
rushed up into the retort, thereby producing a seriously prejudicial cooling 
effect, while the attachment of pipes and chambers at the end of the retort 
through which the discharge and in which to cool the coke without the aid of 

water, the author's experience convinced him, must render the maintaining of 











the proper heat for distil!ation almost impossible, and certainly very costly 
as regarded furnace fuel, besides being objectionable by reason of the danger 
of explosions and of the greater contamination of the gas with impurities, 
On the second point he remarked that retorts were set horizontally, because 
that arrangement permitted a greater number to be put into a given space, and 
to be heated with the least expenditure of fuel, while at the same time it 
rendered the charging and drawing easier, and therefore more expeditious than 
any other plan. 

he author stated that he had thus far dealt with facts and reasonings, be- 
cause he wished clearly to show: 

1. That gas making involved a compromise with coke making. 

2. That the present system of arranging retorts was probably the best 
which could be adopted. 

3. That intermittent charging and drawing were best suited to fulfil the 
obligations accompanying gas production; and, 

4. That there was a limit beyond which the gas maker must not pass in the 
production of volume at the sacrifice of quality in coke. 

The present system of charging and drawing was undoubtedly open to 
modification and improvement—not, however, as the author thought, in the 
way of radical change, but in the direction which it was his purpose to in- 
dicate. 

It was greatly to be desired that the labour of the retort-house should be 
rendered less trying for the stokers— that gas companies should be less 
dependent on trained and experienced stokers; that the cost of labour per ton 
ofc oals distilled should be reduced ; and, lastly, that the maximum quantity of 
gas of the highest practicable illuminating power, containing the smallest pos- 
sible quantity of su!phides of carbon, should be obtained, consistent with the 
production of a good coke. 

In the construction of charging and drawing machines generally, no con- 
sideration appeared to have been given to the last condition; and in respect to 
manual labour it seemed to have been thought that the only possible way to 
relieve stokers from the tax on their physical powers, and the com- 
panies some cost, wag to dispense with manual Jabour almost entirely, by 
substituting expensive and heavy machinery, only adapted to very large 
estublishments, 

In the year 1873, Mr. John West, of Maidstone, was induced to tnrn his 
attention to the subject, with a view to produce machinery which could be 
worked by manual power, and which would be alike applicable to large or to 
medium-sized works, if not to very smal] ones, and in so doing he not oniy 
sought to render the labour less irksome aud less costly, but also to obtain better 
results in quality and quantity of gas. te: 

In the ordinary or usual method of charging, a semicircular scoop of the same 
length as the retorts was employed, and this was filled with coal, when upon 
the floor, and was next lifted by three men, thrust into the retort, turned over 
and withdrawn empty—two scoopfuls of coal generally constituting the charge 
for each retort, For drawing, a long rod, having a bow handle at one end and 
a right-angle bend, flattened at its extremity to form a rake, at the other, was 
used, The rod was heavy, and the rake end was, with considerable effort, 
jerked into the retort mouthpiece. The stoker then commenced a struggle 
with the coke, snd, after wnuch exertion, succeeded in dragging it out, leaving, 
if he were careless, no inconsiderable quantity still undrawn. This was pro- 
bably the most trying part of the work, as the stoker must approach very 
close to the retort to clear the coke from the back, and as, at first, he must 
draw some part of the front portion, he had, except in stage houses, to 
face and endure the heat both from tke retort and from the hot coke drawn 
therefrom. Were it not for the profuse perspiration which this labour and the 
exposure to fire induced, such work could not be accomplished. : 

The first conception of originality on the part of Mr, West was in the charging 
machine, which consisted of a wrought-iron carriage running on wheels, ‘The 
carriage was partly open at the top, and the bottom consisted of a plate divided 
into a number of ports of equal width. Beneath the bottom there was a second 
sliding plate, having ports of the same width as those in the bottom of the 
charger; so that, according to the position of the sliding plate, the ports might 
be opened or closed. Attached to the front of the charger there was a coupling 
arm, for the attachment of along rod. This arm was free to revolve, and ha 
affixed to it a bevel wheel gearing into a second bevel wheel, which was 
attached to a crank actuating the port slide. A half turn of the arm sufficed 
to move the slide to the needful extent to cover or to uncover the bottom ports 
ofthe charger. The wheels of the carriage were serrated to eecure a slight 
vibration of the charger when running, and the certain delivery thereby of the 
contained coals. 

The second novelty consisted of a trolly, formed of a framework of wrought 
iron, with runners to travel upon rails laid in front of the retort benches. This 
trolly carried a hopper and a sliding stage, attached or otherwise to each otter, 
suspended by chains attached to a winding drum so as to be easily and expe- 
ditiously adjusted to suit retorts at different elevations. The bottom of the 
hopper terminated in a rectangular-shaped shoot of nearly the same length as 
the space at the top of the charger. This shoot was fitted with a four-bladed 
roller, the spindle of which projected through the end of the shoot, and was 
provided with a handle to revolve it. The trolly was moved along the rails by 
turning a propelling wheel rotating a pinion gearing into a spur-wheel affixed 
to the shaft of two of the runners. Attached to the back of the stage,a draw- 
bridge spanned the space between the stage and the retort mouthpiece, and 
was lowered or raised by means of a rod. : 

The charger being placed upon the sliding stage, and the latter adjusted to 
suit the elevation of the retorts to be charged, the handle was turned a few times, 
and the coals falling from the hopper filled the charger, to which was previously 
attached a long rod with across handle. The bridge being lowered, the charger 
was driven by one man tothe back of the retort, were a half turn was given to the 
handle, and the bottom ports were thus opened. The charger was then drawn 
forward,and by the time it reached the mouthpiece had deposited the coals 
which it originally contained in an even layer of about 3 inches in thickness 
upor the floor of the retort. When the charger reached the stage the bridge 
was raised, the trolly moved on to the next retort, and the operations repeated. 

The hopper of the trolly was supplied with coals from a fixed hopper, placed 
at any convenient position in the retort-honse over the line of rails in front of 
the benches. Coals were raised into the fixed hopper by means of a leather 
belt, carrying iron cups (commonly called a Jacob’s ladder) from a pit below 
the floor level, which contained the coal-breaker; the latter consisting simply 
of thick saw-tooth rollers moving at unequal speeds. At Maidstone the coal- 
breaker and the hoist were driven by a band, actuated by the engines which 
work the exhausters and pumps of the works. . : 

The third novelty consisted of a drawing apparatus. One of the difficulties 
to be overcome in mechanical drawing was the tendency which, from its length, 
the drawing-rod had to bend, striking the coke before it could reach the back 
of the retort, and thereby opposing great resistance, and this difficulty was 
increased under the common system of charging by the very irregular surface 
of the coke. Hence in all other drawing machines the drawing appliances — 
exceedingly heavy, in order that they might be as rigid as possible, with _ - 
tendency to bend or droop. To overcome any difficulty of this kind, Mr. = 
welded a curved arm, near to the end of the drawing: rod, and to this he attach 
a kind of slipper, so that when pushed into the retort the slipper took an ow 
bearing on the coke, The rake consisted of a semi-disc, of the width nearly 0 
the retort, suspended freely upon the turned end of the rod, so that it always 
hung in the required position. When the rake was pushed forward the oe 
was, of course, downwards, but on reaching the back end of the retort a ha 
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turn of the rod threw the slipper upwards, and allowed the rake to fall into 
position for drawing, while any tendency on the part of the rake to rise and 
slip over the coke was checked by the immediate contact of the slipper with the 
roof the retort. The rake rested on sheaves attached to a light framework of 
iron, furnished with wheels, so as to run on the same rails as the trolly already 
mentioned. The sheaves were attached to slides which are suspended from a 
chain passing over the pulley to the drum attached to the front of the frame- 
work, and which was turned by a worm and wheel. 

Before making any statements as to practical experiences with the machines 
just described, the writer thought it would be interesting to the members to 
receive an exposition of the system of working originally contemplated by Mr. 
West. The trolly and charger, although improved in certain particulars since, 
were in principle of construction the same as now used, except that the back 
end of the charger was furnished with a vertical sliding plate of iron, capable 
of being elevated and depressed within certain limits. This plate was attached 
by acam arrangement toa rod forming a prolongation of the coupling arm, so 
that when the bottom ports of the charger were closed, the edge of the vertical 
plate nearly touched the floor of the retorts, but when the ports were opened 
the plate was raised about three inches clear of the retort floor. The back and 
front lids of the retorts having been removed, the charger filled with coals was 
pushed into the retort, driving out the coke before it. As far as the mere 
operations were concerned, the system was a perfect success, On the occasion 
of the author’s first trials, during the five days working, with 1 cwt. charges 
and seven retorts, the yield of gas per ton was 12 per cent. greater than the 
oe obtained from the same coals on the ordinary system as practised at the 

aidstone works; or in other words, the yield was increased from 9600 cubic 
feet per ton to over 10,700 cubic feet. 

The question of the chara:ter of the coke, however, soon arose, and excep- 
tion was taken to it as too light and friable and unfit for storing or much 
handling. To get over this difficulty, the charges were raised in weight to 
1} cwt., and at last to nearly 13 cwt. At this last-named weight a good and 
satisfactory coke was obtained, with anincreased volume of 5 per cent. in gas. 
These last-mentioned trials extended over nearly a week, and were made with 
14 retorts. During these trials the fuel account was very heavy, and the 
suspicion began to arise that this was due to the presence of two mouthpieces 
and the opening of the retorts at both ends. However, as Mr. West wished to 
submit the system to a crucial test, it was resolved to pnt up retorts enough, 
56 in number, to meet the whole requirements of the town during the summer 
months. These were erected, but, in order that they might be used, if needful, 
as close-ended retorts by bricking up, the stand-pipes and also the furnaces 
were placed at the charging end. The author first operated with these on the 
old system, with the usual weights per charge, and then charged them by the 
aid of Mr. West’s machine. The result was an increase inthe volume of gas 
of nearly 5 per cent. from the evenly laid and lighter charges. This and other 
trials led the author to the conclusion that about 5 per cent.in the volume 
ef gas was the maximum increase obtainable by any improved system of working, 
due regard being given to the quality of the coke as well as quality of 
gas. Coke good and fuel expenditure reasonable. The closing bricks were 
then removed from the back mouthpieces and the coke driven through, 
when the yield of gas began to diminish, and after a few charges had been 
worked off the retorts were so reduced in temperature as to be unfit for profitable 
gas making. 

Here, then, was the solution of the high fuel accounts, and also a practical 
demonstration that the loss by convection and radiation from mouthpieces and 
iron connexions of any kind at the back of a single retort is so prejudicial as 
to justify the rejection of almost any system of working which demands such 
extra mouthpieces or connexions. ‘Thus Mr. West was driven to the imme- 
diate construction of such a drawing rake as he had contemplated for use with 
through retorts, and the result of his efforts had been explained. 

The practical advantages of the new system in respect to production of gas 
per mouthpiece per diem, and per ton of coal, would be apparent when it was 
stated that the average make per mouthpiece on the old system was from 4000 
to 4300 cubic feet during 24 hours, aud the yield per ton 9800 cubic feet, 
while the make on the new system, with four-hour charges, was 5300 to 5400 
cubic feet per mouthpiece, and the yield per ton 10,300 cubic feet; the coals 
being of the same description. The proportion of sulphide of carbon in gas 
made on the new system was found upon analysis, some time back, to be much 
less than in that made in the usual way. 

Returns, which the author had been favoured with, by friends who were 
engineers of very large gas-works, using Newcastle coal, showed a yield per 
mouthpiece of 4500 cubic feet per 24 hours on the average; so that, taking the 
average on West’s system as 5300 cubic feet, an advantage of nearly 18 per 
cent, in retort power was obtained. In other words, if the production rate 
were only 4500 cubic feet a mouthpiece, he would require 49 retorts at work 
on his system instead of 42, the number which he now employed, or he 
would need to supplement these 42 by a greater number on the old system than 
he now kept going. 

It might be asked, why did not Mr. West work the whole 56 retorts which 
had been erected for use with his system? The reply was of the simplest. 
Fifty-six retorts were insufficient to meet the demand for gas, and as the 
retorts in the old house were ‘‘throughs,” or double retorts, it answered better, 
With respect to labour, to work two benches, or 28 mouthpieces, than to work 
one bench, or 14 mouthpieces. In respect to yield per ton, this on the new 
system was 10,300 cubic feet, while on the old it was only 9800, showing an 
increased volume of 5 per cent. These results were obtained on the new 
system with moderate heats without any special effort, and in the ordinary 
every-day course of working. Holmside coals were used, without any cannel, 
and gas of from 15 to 16 candle illuminating power was produced. The author 
was aware that in some works, using Newcastle coal, fully 5000 cubic feet per 
24 hours was made per mouthpiece, and 10,000 cubie feet per ton; but such 
results were only obtained with very high working heats and the use of a per 
centage of cannel coal, when it was necessary for the gas to be of 15 or 16 
candle, or even of lower illuminating power. 

The author regretted that, in respect to the money saving in labour, he was 
unable to give any absolute statement. The new system was not yet worked 
at Maidstone alone, the stokers being partially engaged on the old system. A 
few considerations, however, would suffice to show that a great economy was 
to be effected in this matter of wages saving. Those who were familiar with 
the details of manufacture, in works of about the size of those at Maidstone, 
Were well aware that the make of gas for each man employed in the retort- 
house during 12 hours, including stoking, firing, wheeling, &c., was not more 
than from 21,000 to 22,500 cubic feet. At the present time the make per man 
on Mr. Weat’s system was actually very nearly 27,000 cubic feet; and as 
against 22,500, this showed an advantage of 20 per cent. Bat the author was 
fully convinced that seven men and one boy in a gang would serve at least 

retorts; and at the rate of 5400 per mouthpiece, the make of gas per man 
Would be 80,000 cubic feet per 12 hours, being an increase of more than 33 per 
cent. On this basis, and at the London rate of wages, the cost per ton of coals 
carbonized, for all labour connected with the retort-house, amounted to Is. 9d, 
The average cost in many much larger works was fully 2s. 6d. per ton. Here, 
then, a saving of 9d. per ton, or 30 per cent., would be effected. Again, as 
© per cent. more gas is obtained, there would be an actual saving of 4} per 
Cent. of coal; and at 18s. per ton the money value was a little over 94d. 

There yet remained for notice one other matter of profit—namely, the in- 
creased bulk of coke for sale. This increased bulk amounted to 8 per cent., 
and at an average sale price of 14s. per chaldron, the increased return on each 





chaldron would be little more than 1s., equal to 8d. per ton of coal carbonized, 
if, as on the ordinary system, achaldron per ton and a 33 per cent. fuel ac- 
count be taken as the basis of calculation. The author was aware that coke 
must possess considerable density when it had to be stacked and stored; but 
he entertained an opinion that if coke were generally produced of a somewhat 
lighter character, it would be found, as at Maidstone, more suitable for general 
use, and that the necessity for storing would, to a great extent, be obviated by 
the increased demand. The somewhat lighter coke took fire and burned almost 
as freely as coal itself, and was especially suited for domestic use. 

The new system had been kindly taken to by the men, who did not now 
like the system of scoop-charging, and the work of charging and drawing was 
so much more readily done, that men unused to such kind of work became very 
quickly expert. 

Touching upon the question of wear and tear of retorts, the author remarked it 
might be supposed that the running of the charger upon the retort floor would 
tend to produce channels, which, in time, would interfere very much with con- 
tinued ease of working, and the delivery into the retorts of the proper weight 
of coals. The life or endurance of a clay returt was variously estimated. One 
authority fixed the duration at 2} to 3 million cubic feet; but the author was 
quite of the opinion of his esteemed friend, Mr. E. S. Cathels, now en- 
gineer of the Montreal Gas-Works, that such a short duration was not indica- 
tive of good working. Another authority fixed the duration at three years, 
and this was much nearer the mark. Suppose a retort kept regularly at work 
during that period, and producing 5000 per diem, there would be, in round 
numbers, a total production of five million cubic feet. The retorts at Maid- 
stone had been at work more than six months, and. had produced in that time 
just upon one million cubic feet each, and there was scarcely an evidence, in 
the way of a mark even, upon the floor of any one, to indicate wear. They 
had done, according to the estimated duty, one-fifth of their work, and cer- 
tainly appeared to be capable of doing much more than the remainder. 

The author came lastly to deal with the question of the total commercial or 
pecuniary advantages of the new system. Assuming 84 retorts to be used, 
and, on the average, to be in active work during two-thirds of the year, each 
retort would carbonize 121 tons, with a saving of 93d. per ton of coal, 9d. for 
labour, and 8d. for increased returns for coke. The account would, therefore, 
stand thus:— 
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Maltiplying this by 84, and there would be found a saving of £877 5-. 6d. on & 
carbonizing account of 10,164 tons of coal, a make (at 10,300 cubic feet to the 
ton) of 104,689,000 cubic feet, and a rental, after deducting 10 per cent, for 
leakage, of £18,845, with gas at 4s. In other words, the probable saving would 
be equal to 4} percent. on the rental, Assuming, however, that the economy 
would amount to only one-half the estimate, and sufficient still remained, in 
the author’s opinion, to render the system an assured success. 

The author said he had entered somewhat fuliy into the possible commercial 
advantages attending the use of Mr. West’s system, because he felt that mere 
ingenuity in construction was not in itself sufficient to excite the lively in- 
terest of engineers, A machine might be very ingenious and very original, but 
if it does its work no better nor cheaper than the machines or appliances which 
had preceded it, it possessed little or no merit in usefulness, except in sug- 
gesting to active minds the direction in which improvements were to ve found. 

A vote of thanks having been given to Mr. Hartley for his paper, the Cnarr- 
MAN invited discussions upon it. 

Mr. H. W. Penprep said Mr, Hartley stated in one part of his paper that, 
according to an arrangement of the new system, when the retorts were opén at 
both ends, there was a gradual cooling down of the retorts, which necessitated 
a considerable increase in the firing. He should like Mr. Hartley to explain 
why that cooling down took place. Was it from the influx of air into the re- 
torts, or was it from radiation from the metallic doors at the end. 

Mr. ELprivGe remarked that gas managers had recently been told on high 
authority that, if they wished to spend a happy day, they must go to Maidstone. 
Acting on this advice by Mr. Spice, he had been to Maidstone and seen Mr. 
West's apparatus at work. From what he then observed he was fully convinced 
that it would produce all the interesting and profitable results which Mr. 
Hartley attributed to it. There were two facts, however, connected with it to 
which he thought not much prominence had been given by the writer. It 
would be remembered that Mr. Spice, in bis pamphlet, spoke of the present 
system of stcking as one depending upon bones and sinews; and no one going 
into a retort-house could fail to observe that the employment of stokers was a 
most trying one. One of the chief features in the advantages of Mr. West’s 
system of charging and drawing retorts was that the men were not so much 
exposed to heat as under the old method of stoking. Another advantage was, 
that its adoption would make the gas manager independent of skilled labourers 
—a most important matter. No one connected with gas-works but must feel 
at times very uneasy with reference to the labour question. But if the new 
system was brought into operation, and the stokers were disposed to get up an 
agitation, or refuse to work, the manager could put others into their place, be- 
cause the apparatus did not depend upon skilled labour. He, therefore, trusted 
the invention would prove highly successful, and that the inventor would be 
fully rewarded for the skill and trouble he bad bestowed upon perfecting its 
arrangements, 

A Member asked whether this system of charging and drawing retorts was 
applicable to all shapes of retorts. At Maidstone it appeared to have been 
applied to the D shape only, which he thought were considered rather old 
fashioned. Yet it appeared to be better suited to that ehape than others. It 
was rather surprising to him to find that the “charger,” or carriage for the de- 
livery of coals into the retorts, stood the heat so well as the specimen produced 
by Mr. Hartley proved that it did. It was formed of thin sheet ircn, and ap- 
peared, notwithstanding the great heat to which it had been exposed, to have 
suffered no damage. . , 

Mr. TREWBY being called upon by the chairman, said that he was a visitor, 
and came seeking information only. He was very much pleased with the par- 
ticulars furnished in respect to this apparatus, and his intention was to go to 
Maidstone and see it in actual operation. With respect to the observations just 
made as to the saape of retorts, it was now universally admitted by gas mana- 
gers that the D-shape wasthe best, At the large works of The Gaslight and 
Coke Company at Beckton there were nearly 300i) retorts. At the commence- 
of those works they used large circular retorts, 18 inches in diameter. These 
had been replaced by D retorts, 20 inches wide and 18 inches deep, which were 
found to be the best that could be employed. Referring to the observations in 
the paper about the make “ per mouthpiece,” he would say that, he should like 
to be informed as to the make per superficial foot. The make per Te 
of his own retorts averaged 5200 or 5300 feet, and the make per ton 10,308 
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feet, 80 that in this respect he did not see that he could get’much advautage 
by changing to the new system of charging. He had been particularly struck 
with Mr. Hartley's observations about the thin layer of coals in the retorts, and 
it seemed to him that in that, there wae but little advantage got from the upper 
.part of the retorts, and his own experience hitherto bad been that he got as 
much carbonizing power from the upper as from the lower part. He 
should expect to find, with such thin layers of coal, the per 
centage of fuel would be much higher. He was always on the 
look-out for something to supersede hand labour, and, at the present time, his 
company bad ordered one of Foulis’s charging and drawing machines, which, 
in the course of abont two months, he hoped to have in operation, If Mr. 
West's system should prove, in a few months, by an examination of the 
Maidstone Company's accounts, to be a superior machine, he had no doubt 
that his own, or some other of the London companies, would give it a trial. 
With respect to the formation of bisulpbide of carbon, of which Mr. Hartley had 
spoken, he remarked that it was generally considered that the amount of that 
impurity was very large towards the latter part of the charge. Two or three 
years ago he (Mr. Trewby) made some experiments with reference to this, and 
was particularly struck by the fact that it was quite the reverse, and that its 
production occurred during the first hour. This experiment of his own was 
confirmed by one of his colleagues, who found, on charging up the whole of the 
retorts (it was the custom to stop work as inuch as possible on Sunday), and 
on putting the sulphur test to work, and working rapidly, he got the largest 
emount of bisulphide in the first two or three hours. As far, therefore, as his 
experience was concerned, the former theory was exploded. 

fr. C. Horsey asked whether he understood that the coal required to be 
broken up into very small pieces. If so, he was afraid there would be a great 
deal of dust produced, which might clog the wheels of the apparatus, 

There being no time for further inquiries (a discussion upon another paper 
having occupied the earlier part of the meeting), the chairman now called on 
Mr. Hartley for a reply. 

Mr. HARTLEY said he would take the questions put to him in reverse order. 
Mr. Horsley had inquired about the breaking up of the coal. This was required 
to be done before the coal was fed into the hopper, but it was evident tha 
the mere breaking up of the coal would not suffice to account for the increased 
yield. In making comparative trials, he resolved, and Mr. West agreed with 
him, that he would make them with coal exactly in the same conditions, whether 
the retorts were charged on the old or the new system—reduced as required by 
West's system. Theadvantagethen, grew ont of the distillation in a thinner mass, 
Mr. Trewby had answered the election which another gentleman put, as to the 
shape of the retorts, and therefore, he (Mr. Hartley) need say nothing about that. 
Mr, Trewby’s large experience was asufficient assurance that the D retort was the 
best. He entertained a hope, however, that a modification of Mr. West’s system 
might make it applicable to retorts of all shapes presently. The retorts at the 
Maidstone works, to which this apparatus was applied, were 21 inches by 
43 inches, and 9 feet long, and therefore the yield per mouthpiece he considered 
do be very respectable for that size. The retorts in use in the other house 
were 15 inches round, 20 feet Tong. Rzferring to Mr. Trewby’s observation, 
that with these light charges there was no sdvantage derived from the 
upper surface of the retort, he remarked that the practical testicg of 
the system at Maidstone proved that advantage was obtained by the 
nse of thin layers of coal on the bottom surface of the retort, and 
he was compelled to suppose that it came from the communicated heat 
on the upper surface. The fuel account was much lower than in London, 
which came out 30 per cent.—it being not more than 22 or 23 per cent. 
at Maidstone. He was quite prepared for the observation about the pro- 
duction of bisulphide of carbon, and, when reading his paper, had remarked 
that his proposition had been disputed. In the course of his experiments with 
Mr. West's system, he determined to ascertain the amount of sulphur present 
as sulphide compounds, and his investigatious extended to round retorts worked 
onthe old, as well as to D's worked on the new system, In the result he found 26 
grains present in the one case, and in the other only about 12 or 13 grains. 
Mr. Trewby spoke also about the yield of gas at his works being 5300 feet per 
mouthpiece, and 10,300 per ton. He (Mr. Hartley) was not surprised to hear 
it. The standard of illuminating power for the Chartered gas was 16 candles, 
which, of course, meant at least 17, and an investigation of that company’s 
accounts showed that they used 12 per cent. of cannel—a per centage far in 
advance of other metropolitan companies, for the simple reason, that the 
hartered Company alone were makers of cannel gat’. He did not know 
exactly how much cannel was used at Beckton; the 12 per cent. he 
had. mentioned was, according to Mr, Field’s book, the average 
per centage at all the stations of that company; whereas over all 
the London companies, excluding the Chartered, it was 2} per cent. 
At Maidetone no cannel was used. The advantage, therefore, which Mr, 
West's system afforded, of getting a high illumiuating power, without the em- 
ployment of cannel, must be evident to every gas manager. Mr. Eldridge’s 
rewarks were mainly a confirmation of the paper. He (Mr. Hartley) could not 
venture to enlarge upon the labour question, and the advantage, under this 
new system, of dispensing with the necessity for skilled labour; nor was it 
necessary, 8o far as Mr. Eldridge was concerned, for tbat gentleman had seen, 
aad was convinced of, the superior advantages of the new over the old system. 
He might, however, express his conviction that, after assisting at two or three 
charges, a man taken from the street would be able successfully to manipulate 
this apparatus. Indeed, the diminution of labour by it was so great that he 
had himself drawu and charged a retort at Maidstone, which he certainly could 
not do by the old method. With regard to retorts opening at both ends, and 
the inquiry made as to the cause of the cooling which tvok place, it was a 
difficulty at first to determine the question, and to settle the point he closed up 
the back end of the retort, and held his hand there as long as he could bear it. 
He found in 32 seconds that the lid got too hot to keep his hand there, and in 
two minutes he could not touch it with his finger. This showed him that there 
was convection and radiation going on to # considerable degree. Inaddition to 
that he found that, on opening a retort, a circulation set through it imme- 
diately; an altogether different state of things prevailing when firing at each 
eud, as when through retorts were used. But the mere radiation and convec- 
tion alone must be so enormous as to bring the retcrts down considerably 
dower in a single charge. He had seen this take place to such an extent 
that, at the fourth charge, it was impossible to work them. 

The CuarrMan said the writer had mentioned that the coal required break- 
ing. How emall was it necessary to reduce it? 

Mr. Hantvey said, about the size of nuts. 

The Cuainman suggested whether it might not be advantageous therefore to 
screen sume kinds ot coal so as to get a good house coal, and use the smaller 
parts for gas making. 

Mr. Haxtiry said this had been done to some extent. 

The CHarrmay, in closing the discussion, said it appeared to him that the 
labour-saving arrangements effected by this apparatus, while extremely simple, 
were very important, Looking at the worn-out slipper exhibited by Mr. 
Hartley, he remarked that no one could doubt from its appearance that the 
work. it was designed to do had been very effectually done. 





Biruincuam Water SuppLy —With reference to the water supply to Bir- 
mingbam during the month of November, Dr. Hill, the medical officer of the 
town, reports that it was slightly turbid, of a greenish-brown colour, and that 
the proportion of organic nitrogen was higher than at any previous time of the 
year, 








IRON AND COAL TRADES OF SHEFFIELD, SOUTH YORKSHIRE, AND 
NORTH DERBYSHIRE. 
(PROM OUR OWN CORRESPONDENT.) 

Tn the iron trade of the town and district there has been some little renewal of 
steadiness apparent, although in respect of transactions in finished and general 
manufactured iron much dulness prevails in all, or nearly all departments, 

Pig iron, however, has been steadily firm during the whole week, with an 
attendant considerable number of sales, many of which have been out of the 
district. No. 1 foundry is still 653,; and No. 3, 62s. for good local makes. The 
coal agents of the North Yorkshire firms now quote about the following nominal 
figures for general makers brands :—No. 1 foundry, 548.; No. 2 foundry, 52s,, 
No. 3 foundry, 503.; No. 4 foundry, 49s.; No. 4 forge, grey, 493.; No. 5 forge; 
mottled, 48s. 6d.; No. 6 forge, white, 47s. 6d.; refined metal, 693.; Kentledge, 
a 6d.; and cinder pig, 39s. to 40s., al! per ton, with the usual allowance for 
cash, 

The brasefounders are not now quite so busy as they were a short time back, 
many of the storekeepers being unwilling to receive large consigaments of goods 
at a pericd just anterior to the yearly stocktaking time. 

The Dronfield Silkstone Colliery, and some other pits in the Derbyshire district, 
are flooded, consequently the Sheitield coal merchants bave again advanced their 
prices by ls, per ton. On Monday an awful explosion took place at the Swaithe 
Main pit of Messrs. Mitchell, Bartholomew and ‘Tyas, near Barnsley, by which 
150 or 160 persons were killed. Many of the bodies are yet in the working, and 
at present the cause of the accident is unknown, although it is supposed to have 
occurred owing to a blasting shot having been fired off in a new drift which was 
being driven in order to find the seam after a dislocation of the strata, ‘The 
matter naturally created the most intense excitement in the district, many of 
the neighbouring collieries being subsequently laid off for several days. Taken 
as a whole, the coal trade is fairly active, especially in hard coal and best house- 
hold qualities. Prices are very firm, but are not at present seriously dearer. 
The question as to shipping coal at Keadby is as yet unsettled. 





IRON AND COAL TRADES OF SOUTH STAFFORDSHIRE AND EAST 
WORCESTERSHIRE. 
(FROM OUR OWN CORRESPONDENT.) 

The recently noted depression in the iron trade of this district is more 
strikingly manifest than last reported; indeed, business grows worse from week 
to week, and operations are now being rapidly curtailed in every department 
of the trade. Most of the mills and forges throughout the district are now 
running about half time only, and it is feared that some will be altogether elcsed 
unless an early revival of business is experienced. 

A few makers of sheets and boiler plates of noted brands continue to find 
moderate employment, but in all other departments there is scarcely any business 
doing. 

Prices are substantially unaltered, but the tendency is decidedly in the direc- 
tion of ease. Rates are supported more by the firmness and scarcity of coal than 
by any other circumstance. Good sheets are readily obtainable at £10 15s. per 
ton, though the nominal! quotation for leading brancs still stands at £13; in like 
manner, bars of fair aversge quality are on cffer at £7 15s., though the leading 
firms continue to quote £10. ‘I'he few specifications now being placed are for iron 
for purely local consumption, and the prospect of a return to anything 
approaching a satisfactory demand uppears to be remote. 

In pig iron the market is greatly depressed, owing, for the most part, to the 
increasing competition of the north country districts, which is now very much 
affecting the producers of the commoner qualities of iron. Prices are again rather 
weaker, transactions in cinder pig being recorded at £2 17s 6d. per ton; but 
good native brands are moderately steady at £4 10s. to £4 153, per ton. The 
total number of furnaces in the South Staffordshire and East Worcestershire 
district is 149, and of these 68 only are now in blast, snd it is estimated that the 
output of pig iron is now 6000 tons per week less than it was in 1872. Not- 
withstanding this, preparations are now in progress for still further reducing 
the make, 

In the coal trade there is considerable activity in respect of household 
qualities, and in the Cannock Chase district the pits are in full operations 
around Dudley and West Bromwich. Best thick coal is also in demand, and prices 
are well suported; butinthe Tipton and Bilston districts operations have beer 
suspended at many of the collieries, in consequence of the flooding of the mines, 
and the whole mineral area of that part of the district is now threatened with 
inundation by the stoppage of the pumping-engines of Messrs, S. Groneutt and 
Sons, upon whom the burden of drainage has lately fallen rather heavily, and 
who now decline to keep their engines in operation unless assisted by the Mines 
Drainage Commissioners or the neighbouring mineowners, and at present the 
required a is not forthcoming. Prices for manufacturing coal are consequently 
firmer than last reported, and much temporary inconvenience is experienced by 
the diminished supply of fuel. Coke is generally slow of sale, and prices are 
in favour of the buyer. 


THE LANCASHIRE COAL AND IRON TRADES. 
(FROM OUR OWN CORRESPONDENT.) 

For gas coal there has been a pretty good demand during the week, both for 
the supply of old contracts and on account of new business, In one or two 
quarters there has been a partial stoppage of the canal traffic by the recent frosts, 
and as this has interfered with the regular deliveries to gas-works, there has 
been a little extra push for temporary supplies. Prices remain firm at about 
late rates, good screened gas coal at the pit’s mouth in the Wigan district being 
quoted at from 12s. 6d. to 13s., and nuts at about Ls, per ton. ; 

For coke there is still only a very poor inquiry, and prices are irregular, 
depending greatly upon the arrangements made between buyers and sellers in 
the few transactions that do take place. ‘ 

The iron trade of this district continues very quict, and, notwithstanding the 
increased prices that are being asked for Middlesbrough pig iron, buyers do not 
come forward with any freedom, as founders and manufacturers in many cases 
seem to think the advance will only be temporary. Local makers are doing & 
little more business, as they are now more on a level with the market quotations 
for other brands, but they are still confining their make to about half their proper 

roduction. The average quotations for Lancashire pig iron, delivered in the 

anchester district, are about 62s, 6d. for No. 3 foundry, and Gls. for No. 4 forge. 
Middlesbrough iron for prompt delivery in this district is quoted at 583. 9d. for 
No. 3 foundry, 57s. 9d. for No. 4 foundry, and 57s. 3d. for No, 4 forge, with a trifle 
less for forward delivery, Manufactured iron continues weak, and orders come to 
hand very slowly. Quotations are about the same as those last given. Middles- 
brough bars delivered being £7 15s., Lancashire £7 17s. 6d., and Staffordshire 
£8 per ton. 


THE COAL AND GENERAL TRADE OF THE NORTH OF ENGLAND. 
(FROM OUR OWN CORRESPONDENT.) 

The rates paid to steam tonnage for London and other ports were lower last 
week, Orders for small cargoes of gas and household coals contioue to accu- 
mulate, and they will increase until we have a fleet of light sailing vessela, when 
they will be rapidly cleared away. The best household coals are very firmly 
held. The price of best gas coals is aleo fully sustained,and the colliery offices 
seem disposed to prevent any accumulation of stocks at the pits. One or two 
of the best collieries have restricted the output, with that object apparently. 
They seem inclined to force-the price of best gas cols above the present —_ 
tion of 11s, per ton, but they are hardly likely to succeed, in consequence of ” 
abundance of second-class coals of all sorts which are in the market. Second- 
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class Durham steam and manufacturing coals are excessively low, and the col- 
lieries producing them are very keen of entering upon business at almost any 
price. The best Northumberland steam coal trade is likewise flat, and a good 
deal of broken time continues to be made at these pits. 

There is a delay in the shipment of fire-bricks and other manufactured goods 
from the Tyne, in consequence of the continued detention of light sailing vessels, 
The manufacturing business of Tyneside is very depressed. The chemical trade 
is getting worse, and there seems little prospect of any improvement of manufac- 
turing industry in this district uxtil the turn of the year. 


TRADE NOTES FROM SCOTLAND. 
(FROM OUR OWN CORRESPONDENT.) 
At the annual meeting of the Inverkeithing Gaslight Company, Limited, 











it was resolved that the usual dividend to shareholders of 5 per cent. be declared ; 
and at the same time it was agreed to reduce the price of gas to the consumers to 
9. _ 1000 cubic feet for the present. 

The Police Commissioners of Milngavie have resolved on erecting cast-iron 
lamp-pillars throughout the burgh, and have accepted an offer to supply and erect | 


At a meeting of the Town Council of Edinburgh, held on the 30th ult., there 
was laid on the table an analysis made by Mr. J y Se King, public analyst, 
of the ges supplied to that city. The examination and analysis, which were 
made on the as Thursday and Friday, showed that the gas supplied by 
the Edinburgh Company was of an averaye illuminating power of 29°75 expressed 
in standard candles; that ammonia was distinctly present, but that there was 
no hydrosulphuric acid. The gas supplied by the Leith Company gave an average 
illuminating power of 26°30 standard candles, while in it also there were traces 
of ammonia, but none of hydrosulphuric acid. 


During the week there has been an advance in the price of makers iron, some 
brands to the extent of 6d. per ton, others 1s. per ton. On two or three days 
there was a good deal of firmness, and the price of warrants ran up to 638, 7}d. 
per ton cash, and 63s. 9d. one month open. On Friday afternoon the closing 
prices were, sellers 63s. 44d., buyers 63d. 3d. 


The coal market has been firm during the week, with a steady demand for 
house and shipping coal. The demand for local consumption has been increased 
by the severity of the weather, but there has been no material or general advance 
in price. 


the same, with globes, &c., complete, at a cost of £2 2s, each. 





The GRAND MEDAL of MERIT at the VIENNA EXHIBITION has teen AWARDED to 


GWYNNE & BEALE’S PA 


Fig. 224 represents one of those erected at the Im 


size are now on order for the same Company. These 


52,500 cubic feet per hour. GWYNNE AND Co. do not 
the chief consideration, but to produce Machinery of 


The BEST EXHAUSTERS 
IN THE WORLD. 


Made under the personal super- 
intendence of 


Mr. BEALE, 
TheoldestMaker, Inventor 
and Patentee of 
GAS-EXHAUSTING 
MACHINERY. 
sm (It is NOT CORRECT to state that 
Mr. BEALE has RETIRED.) 


Prices and every information on 
application, 


TENT IMPROVED 
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erial Gas-Works, Bromley, capable of passing 210,000 cubic feet of gas per hour. Several others of the eame 
atent Machines combine the highest quality of workmanship avd materials, the largest bearings and wearing 
surfaces, with the most perfect system of action yet discovered. Fig. 225 represents one of a series of four at the Nottingham Gas- Works, each passing 


ten to enter into a st le with other makers in re 


very highest quality, and the most approved design a 


ct to cheapness. They have never sought to price 


rrangement, Their prices have been estimated with a 


due regard to the excellence of the article produced, and when this is taken into consideration, they have no fear for the result. The orders executed this 


season for Exhausters and alterations to their patented system amount to over 4,000,000 cubic feet of gas 


assed per hour, and to over 300 horse power for 


Engines to drive them, In every instance their work is giving the greatest satisfaction. Numerous testimonials and references can be given. 


REGULATORS, BYE-PASSES, STOP-VALVES, GAS-VALVES, & MACHINERY FOR GAS MANUFACTURE, OF ALL SIZES, 


BE HAD ON APPLICATION 


GWYNNE & CO., HYDRAULIC & GAS ENGINEERS, ESSEX STREET WORKS, STRAND, LONDON, W.C. 
G. & Co, are now manufacturing for a London Gas Company three of their 210,000 cubic feet Patent Gas Exhausters, and many of Gli sizes. 





D. BRUCK PEEBLES &«& CO., 


ENGINEERS, 


FOUNTAINBRIDGE WORKS, 


Manufacturers of WET AND DRY GAS-METERS: 
Patentees and Sole Manufacturers of PEEBLEY LAMP-GOVERNORS, 


ABOVE 30,000 OF WHICH ARE NOW IN USE. 
“These Lamp-Governors are so superior that they are likely to supplant all others."—Dr. Wm. Wallace, F.R.S., F.C.S. 


D. BRUCE PEEBLES AND CO., 


EDINBURGH, 


FOUNTAINBRIDGE WORKS, EDINBURGH. 





WANTED, an experienced Main and 
Service Layer. 
For particulars apply to the Manacer, Forrar Gas- 
Works. 


W ANTED, by a young Man, a situa- 
tion as CLERK or Collector, or Assistant Manager 
in a Gas- Work. 
panies Accounts and Collection of same. 





Well acquainted with keeping Gas Com- 
Good references. 


Address No. 226, care of Mr. King, 11, Bolt Court, | 


Figer Street, E.C. 





WAntD, the Management or Astis- 


tant Management of a Gas-Work. 


Five years 


practical experience in the manufacture and distribution | 


of gas, 


Address No. 214, care of Mr. King, 11, Bolt Court, | 


Fizer Srreet, E.C. 





WANTED, by a thoroughly practical | 


Man, a situation as WORKING MANAGER or 


Foreman of small Gas-Works. Has been used to working 


exhausters and the general work of a gas plant. Aged 33. | 


Highest references given. 

Address R, K., 155, CuEapsipE, E C. 
WANTED, by the Advertiser, a situa- 
, tion as CLERK, Collector, or Assistant Manager 
in a Gas-Work. Well up in Gas Companies Accounts. 
Good reference, or personal security if.required. 


about 1800 yards of Cast-Iron PIPES, 16 in. diameter. 


| * Tender for Pipes,” and addreseed to the Chairman of the 


Address No, 216, care of Mr. King, 11, Bolt Court, Freer 





BEALE’S EXHAUSTER. 


WANTED immediately, a Beale’s Ex- 


HAUSTER, in first-rate condition, to pass from 
40,000 to 60,000 cubic feet per hour. 


Particulars and lowest price to te forwarded to GroraE | 


Bower, St. Neots, Hunts, 
Ww4n TED, by the Advertiser, who has 
been articled to the Gas Engineering, a situation 
as MANAGER or Assistant Engineer of a Gas-Work. Is 
a first-rate draughtsman. Can test and analyze gas. Has 
ten years experience in the manufacture and distribu- 


~ ofgas. Unexceptionable references produced. 
ag 228, care of Mr. King, 11, Bolt Court, Frezr 


| 
| 


| 


CORPORATION GAS-WORKS, ABERAVON, | 

SOUTH WALES, | 

WANTED. a thoroughly competent | 

FOREMAN or Working Manager for the above | 

works, who understands the manufacture and distribution | 

of gas, retort-setting, and gas-fitting. | 

Apply, stating salary expected, and with copy of testi- | 

monials, to the Town-CLEerK, Aberavon, Sovrn Wa xs, 
on or before Monday, Dec. 27, 1875. 


New Epiti0n, Now Reapy, 
ADVANTAGES OF GAS FOR 
COOKING anv HEATING.| 
By MAGNUS OHREN, A.LC.E., F.C.8. 


For Companies to issue to their Gas Consumers, | 

sania 

Specimen Copy by post Threepence, direct from Maonvs | 

Ouken, Gas-Works Lower Sydenham, London, 8.E. 
TO IRONFOUNDERS, 


[HE Keighley Local Board of Health 


is prepared to receive TENDERS for the supply of 


| 





Particulars can be obtained on application to the under- 
signed, at the Gas-Worke, Low Bridge, to whom tenders 
must be delivered, before Monday, the 27th inst., endorsed 


Gas-W orks Committee. 
The lowest or any tender not necessarily accepted. 
By order, 
Joun Laycock. 
Keighley, Dec. 3, 1875. 


TOKING MACHINE PATENT FOR 
SALE; undoubtedly one of the simplest and most 
effective machines of the kind invented, 
Apply, by letter only, to No. 224, care of Mr. King, 11, 
Bolt Court, Firer Street, F.C. 


GTATION-METER for Sale, in good 
condition (Makers West and Gregson) in very 
ornamental case, fitted up with tell-tales, inlet, outlet, and 
bye-pass valves, and,12-in. connexions, Passes 25,000 cubic 
feet per hour. Now replaced with a Jarger one. 
For price, &c., apply to Jonn W. WuiTsker, Manager, 
Gas-Werks, WaKErIgLD, 








TO GAS & WATER COMPANIES, & MUNICIPAL 
AU!HORITIES SUPPLYING WATER OR GAS, 


ONSPIRACY AND PROTECTION OF 
PROPERTY ACT. 1875. 

It is required, under a PENALTY OF FIVE POUNDS, 
that a PRINTED COPY of the 4sh SECTION of the 
above Act shall be posted up at all Gas and Water Works 
in a conspicuous place, where the same may be conveniently 


| read by the persons employed thereat. 


Printed copies of the section, in large type, on broad 


| sheets, may be had of Witt1am B. Krve, 11, Bolt Court, 


Fleet street, Lonpox. Price, per post, 2s. per dozen, or 
10s. 6d, per 100. 
The Act came into operation on Sept. 1, 1875, and 


extends to Scotland and Ireland. 


NOTICE TO THE PUBLIC. 
BRONNER’S IMPROVED SYSTEM IN GAS 
LIGHTING. 

ESSRS. HENRY GREENE ANDSON, 
155, CANNON STREET, LONDON, sole con- 
signees for Great Britain and Ireland of BRONNER’S 


| IMPROVED SYSTEM IN GAS LIGHTING, beg tointorm 


the public that JULIUS BRONNER, of Frankfort-on- 
Maine, in the Kingdom of Prussia, Manufacturer, has, of 
this date, 9th of November, 1875, obtained interdict before 
the Court of Session in Scotland, againet R M. Brechin 
and Company, Gas-Fitting Manufacturers, 46, Hanover 
Street, Edinburgh, and R. M. Brechin, the only known 
partner of the said firm, interdicting, prohibiting, and dis- 
charging the said R. M. Brechin and Company and R. M. 
Brechin from in any way advertising or offering for sale, or 
selling, or from in any way causing to be advertised, or 
offered for sale, or causing to be sold as ** Brinner’s 
Burners,” any burners not manufactured by the said 
Julius Brinner, or from in any way endeavouring to influce 
the public to believe that the said R. M. Brechin and 
Company, or R. M. Brechin, sell or keep for sale ** Brinne:’s 
Burners” manufactured by the said Julius Brinner, while 
such is not the case, 

Further, the said Julius Brinner, on the 20th of April, 
1875, in a suit in Chancery, 1874, B 365, instituted by him 
against a defendant who had been selling such Burners, 
ener sey an injunetion perpetuaily restraining the defen- 
dant, his agents, servants, and workmen, from in any way 
advertising or offering for sale, or selling, or from in any 
manner causing to be advertised or offered for sale or sold 
ae ** Real Bronner,” or ‘“ Brinner,” or ‘“Broehner ” 
Burners, any Burner not manufactured by or for the phain- 
tiff, Juliue Brinner, or by his agents. 
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WANTED, GAS-WORKS TO LEASE. 


HE Engineer of a Work of acknow- 
ledged repute is desirous of LEASING a amail 
work. Can offer unusual advantages to companies or 
prietors whose undertakings are unremunerative, or 
ve fallen into a dilapidated’ condition. 
Address No. 202, care of Mr. King, 11, Bolt Court, Fruer 
Srnerr, E.C. 


HE Advertiser, a married Man, ag 
30, is open to an engagement as Outdoor SUPER- 
INTENDENT, Inspector, &c., or as Manager of Gas- 
Works making 10 or 12 million feet per annum. Thoroughly 
conversant with the manufacture of gas, and the general 
duties of a Manager, and can be well recommended by 
several engineers. 
Address F. Russett, Manager, Gas-Works, ILraacomne. 


GAS-WORKS TO BE LET. 


0 BE LET, on Lease, for a term of 
years, the Lower Gornall Gas-Works, Staffordshire. 
The works are situated in a very populous neighbourhood, 
are fitted up with every requisite, are in full operation, and 
the make of gas and the number of consumers are steadily 
increasing. 
Possession may be had on the lst of January next, when 
the present lessee’s term expires. 
Apply to Mr. F, Kennina, Secretiry, District Gaslight 
Company, Limited, 21, Darlington Street, WoLveRHaMPToON. 











HE “ Compagnie Genevoise de 1’In- 
dustrie du Gaz” are prepared toreceive OF FERS for 
the erection of a single GASHOLDER, capacity 20,000 
cubic feet, diameter 40 feet, depth 17 feet, in next summer, 
- its Gas- Works of Mentone, Department Alpes Maritimes, 
rance. 
Tenders, indicating price, including columns and girders, 
to be directed to M. Cuantre, Engineer of the Company, 





JOHN HALL AND CO., STOURBRIDGE, 


Manufac 


ers of FIRE-BRICKS, LUMPS, TILES, 


== = bose 
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AND EVERY DESCRIPTION OF FIRE-CLAY GOODS. 


N.B.—A Stock of 15 and 16 in. CIRCULAR RETORTS always on hand. Other kinds made to erder 


on short Notice. 








MESSRS. JOHN BETHELL & CO., 


(ESTABLISHED 1836,) 


CONTRACTORS for GAS TAR, 
MAKERS OF ANTHRACENE, CREOSOTE, &c,, 


CLAYTON CHEMICAL WORKS, MANCHESTER; 
SWAN VILLAGE, WEST BROMWICH. 
Head Offices: 38, KING WILLIAM STREET, LONDON BRIDGE. 





Gas-Works of Bologna (ITaty). 
TO COMPANIES PROPOSING EXTENSION OF 
WORKS AT HOME OR IN THE COLONIES. 


C. SELLARS respectfully calls the 


J @ attention of such of his patrons who are Engineers 
aud Managers of Gas-Works, also Architects and Builders, 
to his system of building with HARDENED SHELL- 
STONE BLOCKS, as forming, when “filled in,” the 
neatest, strongest, most durable, and economical buildings 
ever introduced. The Blocks have a hard smooth stone 
appearance; their size is 18 in. in length, 9 in. in depth, 
and, as may be desired, 9 in. or 14 in, in width. 

To show their cheapness, any clay brick wall costs 8d. per 
yard on each side for common plastering, that equals 16d.; 
and these thin Shell-Stone Blocks can now be moulded bya 
hand-tlock press as smooth on each side as the best com- 
mon plaster, for 20d. per yard, and a modification of them 
for 16d. per yard (the price of the plastering), out of which 
I allow the ordinary labouring man 6d. per hour for mould- 
ing them (8 Blocks), and charge the cement at 50s. per ton, 
whereas London cement can be bought in cargoes at 32s. 
per ton, and could be made for less. If, then, you only pur- 
chase stones and cementing material (recommended for 
outside walls), or common mortar and stones, or even 
burnt clay bricks, laid within the cases and grouting (for 
iaside walls), you obtain walls at a less cost, with the great 
advantage of the appearance of Ashlar stone buildings, in 
return tor your patronage of the system. But please note the 
saving where stones are plentiful, or clean hard rock obtain- 
able; and when these fail, if you are on the coast, you have 
shore sand, which, with hydraulic lime or Portland cement, 
is suitable for “‘ filling in.” In addition, when manufacturing 
the Blocks, by coating the weather side of the Blocks for 
the outer wall with a thin film of pure cement, and laying 
a’‘‘ damp couree ” of cement in the foundation Blocks, you 
ean render the wall so absolutely impervious to rain that 
not one gallon of water would be absorbed in the whole 
frontage of a house. Brick-setters are the best class of 
men for laying the Blocks speedily and accurately. 

The Advertiser respectfully presents this business as 
being probably the most paying business of the day to those 
who have a moderate capital, It should always be re- 
membered that cemented walls of a one-stone character 
being in most districts much cheaper than the same thick- 
ness of clay brick walls, are yet equal in strength and value 
to walls of bricks and mortar-at least half as thick again— 
namely, 9in. to 14in., and as stone dressed on one side 
and plastered on the other for outside walls, and as plastered 
on both sides for inside walls. A hand press will turn out at 
least one super yard of wall (8 Blocks) per hour, anda 
press with one mould will be lent for a period of six months 
tor the sum of £100, including royalty on the building in 
any district where I cannot give the address of a licensee. 
Where river sand is suitable, by taking a press, Portland 
cement, lime, and a man, Blocks may be made the same 
day, and afterwards a building be constructed equal in 
neatness and for health tothe best London houses. Where 
sandstone (red or yellow) exists, that may be crushed for 
2s. perton. To prove the genuine character of the busi- 
ness, I will undertake to pay the train expenses of any 
Engineer or Manager with whom I may do business in my 
cement, now or at any previous time, who may favour me 
with a visit to my office and works, if he says at the time of 
inspection he is dissatisfied,'and thatthe Blocks are not all 
that I advertise. I would, with pleasure, by appointment, 
show him the full series of weather-exposed bricks, Blocks 
hardened and not hardened, cement-coated, free, &c.; also 
an unstayed section of a 14-inch wall, one block in width 
and 14 ft.6in.in height, which has been exposed to the 
gales and frost of this winter, yet without a flaw—a feat of 
strength of structure that coulu not be shown with clay 
bricks and mortar. 

The system is admirably suited for country places as 
well as most towns and the Colonies. Representatives of 
each of the following papers were at my office :— 

Builder’s Weekly Reporter, Sept. 24, 1875.—‘* Nothing 
can be better than these Blocks. To Builders the great 
advantages of this invention of Mr. Sellars must be 
apparent.” 

Building News, Aug. 20, 1875.—‘* The advantages to be 
derived from the system of Mr. Sellars are greater strength 
of material, compactness, rigidity, sanitary cleanliness, 
inasmuch as the moulded Blocks present smooth, hard, 
and stone-coloured surfaces.”” 

Pamphlet on Application. 
J. C. Sertars, 2, Ferry Buiitpincs, Binkenuegap. 


200 BRITISH AND FOREIGN TESTIMONIALS. 


ELLARS’ RETORT CEMENT (No. 1), 


12s. per cwt. 


ELLARS’ FURNACE CEMENT (No.2), 
All pa age to J. C. Suttaus, the Gas Cement 
Work:, BrakENHEAD. 








B. GIBBONS, Jun., 
DIBDALE FIRE-CLAY, BRICK, AND GAS-RETORT WORES, 
STOURBRIDGE (Established 1834), 


MANUFACTURER OF EVERY DESCRIPTION OF 


Burs, Lumps, Stays, Shields & other Bricks, & Gas-Retorts, 


A LARGE QUANTITY OF RETORTS ALWAYS IN STOCK. 
Circular. 14 in., 15 in., 16 in., 18 in. 
Ovals. . 17 in. X 14 in., 17 in. X 15 in., 20in. x 15 in, 21 in. x 15 in,, &e. 
D’s 14 in. x 14 in., 15 in. X 12in., 15 in. x 13 in., 17 in. X 14 in, 18 in. % 13 in. 
°° *\U18in. x 15in., 20in. x 16in., 22in. x 14 in., 24 in. x 14in., 24in. x 15 im., &e, 


Special attention given to the execution of Export Orders. 


KORTING BROTHERS, 


SOLE LICENSEES FOR 
W. CLELAND’S PATENT STEAM-JET GAS-EXHAUSTER. 


E. KORTING’S PATENT 
STEAM-JET GAS-EXHAUSTER. 


Small Cost—Compactness—Perfectly Self-Acting— 
Self-Regulating—Self-Cleansing—No Steam-Engine—No Attention— 
No Extra Room Requirei—No Wear and Tear—No Noise— 

No Oscillation in Vacuum, or Back Pressure. 


UPWARDS OF 150 IN USE IN CONTI- 
NENTAL GAS-WORKS. 


IN ENGLAND SUPPLIED TO- 


Chartered Gas Co., London; London Gaslight Co., London; Seuth 
Metropolitan Gas Co., London; Phoenix Gas Co., London; Liverpool 
Gas Co., Linacre; Corporation Gas-Works, Bolton; Cornholme District 
Gas-Works; Epsom and Ewell Gas Company; Horsham Gas Company; 
Gaslight Company, Ipswich; Gaslight and Coke Company, Cheltenham. 


E. KORTING’S PATENT STEAM-JET REVIVIFYING 
BLOWEES FOR THE PURIFYING MATERIAL. 


W. CLELAND’S PATENT STEAM GAS-SCRUBBEB, 
Combining small cost and thorough efficiency, with absence of aay 
mechanical means and necessity of renewing the scrubbing material. 
For particulars, apply to KORTING BROTHERS, 
STEAM-JET ENGINEERS, 

7, LANCASTER AVENUE, MANCHESTER. 
CELLERSTR. 35, HANNOVER, GERMANY. 


KOLOWRATRING, PESTALOZZIGASSE 6, VIENNA. 
11, RUE LOUIS-LE-GRAND, PARIS. 


1645, NORTH TENTH STREET, PHILADELPHIA, U.S. 


KORTING BROTHERS, 
STEAM-JET GAS-EXHAUSTERS AND REVIVIFYING BLOWERS FOR OXIDE. 
LONDON AGENT AND AGENT FOR SOUTH OF ENGLAND: 


GERALD J. TUPP, 8, John Street, Adelphi, W.C., 


To whom all inguiries for these districts should be addressed. 





























DEMPSTER, MOORE, & CO., 49, ROBERTSON ST., GLASGOW, 
SOLE AGENTS IN SCOTLAND FOR KORTING BROTHERS. 
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ALFRED WILLIAMS, 


PH@NIX FIRE-BRICK WHARF, 
64, BANKSIDE, SOUTHWARK, LONDON, 8.E. 


GAS ENGINEER AND CONTRACTOR FOR THE ERECTION OF GAS-WORKS, 
AND FOR THE 


SUPPLY OF RETORTS, FIRE-BRICKS, CAST-IRON MAINS, 
AND ALL MATERIALS FOR GAS MANUFACTURE AND DISTRIBUTION. 


GHORGH NEWTON, 


UNION STREET WEST, OLDHAM, 
on 








NITRA 


1 sill 


\j 
Y SS 
Villy. > 





MANUFACTURER OF 
SQUARE STATION-METERS, with PLANED JOINTS; 
ROUND STATION-METERS, wits CAST-IRON STANDS; 


WET AND DRY CONSUMERS GAS-METERS, GOVERNORS, &c. 


SAM. CUTLER & SONS, 
CONTRACTING CAS ENCINEERS, 
GASHOLDER & GENERAL GAS APPARATUS MAKERS, 


MANUFACTURERS OF 


BOILERS, IRON ROOFING, IRON BRIDGES, 
AND GENERAL IRONWORK. 





S. C. anp Sons undertake Contracts of any magnitude 
for the Erection of new and Remodelling of 
existing Gas-Works, tor Gasholders, Cast and 
Wrought Iron Tanks, Iron Roofs, and every 
description of Apparatus for the Manufacture and 
Distribution of Gas. 

Special attention is invited to their “Improved 
Condenser,” which is very effective, and much ap- 
proved ; also to their patterns of Annular and other 
Condensers, Scrubbers, and Purifiers, of all 
sizes, which they arrange either with Centre or Ordi- 
nary Slide Valves. 

WORKS FOR THE SUPPLY OF 


VILLAGES, MANSIONS. FACTORIES, &c. 


S. C. anp Sons undertake the Supply and Laying of Mains for Gas and Water, and 
supply all Castings, Connexions, and Fittings for Retort-House, Works generally, and for Streets. They 
also supply Valves of all descriptions, Iron and Clay Retorts, Hotpressed Retort-Lids, Steel Charging- 
Scoops of improved make, for which they have special machinery, Improved Coke and Coal Barrows, 
Cross-Bars and Screws, Bolts and Nuts, Furnace and Stoking Tools, Iron and Wood Purifier-Sieves, 
Lead, Yarn, Borings, &c., including every requisite whatsoever for a Gas-Work, a well-assorted stock 
being kept of those goods most ix request. 


SOLE MAKERS OF BRETT'S PATENT COKE BARROW. 


Experienced Retort Setters sent to any part of the Kingdom. 


Address : PROVIDEN Ck -IRON-WORKS, MILLWALL, LONDON. 





ZERELMEY Liquid Enamel, for Iron- 
work exposed to the atmosphere, supersedes paint, 
dries in two hours, absolutely prevents rust, contains no 
oil, requires no mixing, is ready for use, is Inid on ke 
paint, covers new or old iron or wood, old paint, tar, or 
whitewash, is waterproof, gives a fine polished surface, and 
costs scarcely one-fourth as much as paint—namely, one 
halfpenny per square yard. Samples to any address for 
12 stamps. Particulars free on application. 


ZERELMEY Iron Paint has stood the 


2 test of 24 years experience. The gilding on the 
Victoria Tower of the Houses of Parliament-was laid on 
yoo it upwards of 20 years ago, and is still in perfect con- 

ition. 


GZERELMEY Stone Paint thoroughly 


waterproofs brick and other walls without giving 
them the appearance of having been painted. 


(orrEs of Reports on the Szerelme 
compositions, by Sir Charles Barry, Sir R. J. Murchi- 
son, and Professor Faraday (pricted by order of the House 
of Commons), with other information, may be had on 
application. 


N ONE of the Szerelmey compositions 

contain white or red lead, arsenic, or any other in- 
jurious ingredient. When in use and while drying they 
have a purifying effect on the atmosphere. 


GZERELMEY Liquid Enamel.—The cost 


of the Enamel when laid on is about one halfpenny 
per square yard. We are now entering orders for execution 
at any time before the end of March, at £25 per ton, subject 
to a liberal discount for cash, particulars of which we will 
send, if asked. A ton measures about 125 gallons, and is 
ready for use. 


GHIPPERS will receive liberal treat. 


ment at our hands. They will find that our Enamel 
Paste can be supplied for shipment at a price with which 
no ordinary paint can compete. 


ZERELMEY Debentures. — Investors 


desirous of subscribing for tre remainder are 
requested to intimate their intention as early as possible. 
The debentures will be dated Jan. 1, 1876; from that date 
interest at 8 per cent. per annum (for which coupons are 
attached) will be paid quarterly. No prospectus will be 
advertised, but full particulars will be sent in reply to any 
application addressed to N.C. SzerELMEy anpD ComMPANY, 
Limited, 24, City Bank Chambers, Threadneedle Street, 
Lonpon, E.C. 


Now ready, Second Edition, 
VIDE TO GAS LIGHTING, 
By Atrrep H. Woon, A.I.C.E., Gas Engineer, 
Hastinas. 

** It is full of sound practical instruction for consumers, 
and is an excellent book for Companies to circulate among 
their customers.”—Journat or Gas Liontine. 

Price lcopy . 1 0 
»» 12 copies. . « « OM 6 
ae as’ + kw a ee 





COST PRICE SHEETS. 


Ss 

i Gey UFACTURE AND DISTRIBU- 

TION OF GAS. These sheets are the same as 
were laid before the Dublin Meeting of the British Associa- 
tion of Gas Managers; but in the REPRINT, NOTES 
have been added for the guidance of those using them. 
Gopies of the two sheets may now be had, price 5s. 
South Shields. W. J. Waayen. 


WATER-MAINS. 


OTTERILL’S PATENT STEEL TUBE- 


DRILLS, for connecting services to water-mains, 
under pressure, without turning off the water. They drill 
and tap themselves, and are left in tle mains. Made of all 
sizes, from } to 2imchesand upwards. They costless than 
the ordinary plan. 

Apply to Caartes Forster Correrity, Cannock, Srar- 
FORD, Patentee. 
PRICE’S PATENT COKE & COAL BARROW 

Sie. effecting a great saving 
of time, ldbour, and ex- 
pense. 

For particulars, price, 
&c.,applyto Mr. E. Paicr, 
Inventor and Patentce, 
Gas - Works, Hampton 
Wick, Mrppuxsex. 


IRTLEY IRON WORKS, 
CHESTER-LE-STREET, 
DUBHAM. 
Manufactory for every description of Casting and 
Machinery for Gas-Works and Water-Works. 
Warehouse in London for Cast-Iron Pipes and Con- 
nexions of al! sizes and in any quantity, Scott’s Wharf, 
Bankside, Southwark. 
Agent in London, Mr. J. Manwarme, 191 Cannon 
Street, E.C. 


AILEY’S Patented Inventions are 
now in extensive use whereve' steam is known. 
Bailey’s Patent Steam Gauges, Pyrometers, Water Gauge 
Cocks, Test Pumps, Fusible Plugs, Steam and Water Valves, 
Safety Valves, Junction Valves, Pumps, Tei:-Tales, Re- 
corders, Lightning Conductors, Electric Telegraphs, Turret 
Clocks, Steam Joint Cement, Lifting Jacks, Boiler Feeders, 
Lime Catcher and Separator, Injectors and Ejectors, and 
description of first-class Brass Work for Engines 
and Boilers. Gas-Works Managers who have not our large 
book should send for it. 


L6th edition, 1000 engravings, 4to., post free 2a. in stamps, 
weight 10 oz., cost of production £1000, 


AILEY’S Illustrated lnventions, con- 


taining details and prices of goods in our five several 
departments :—(1) Brass Foundry, Steam Gauges, Indica- 
tors, Feeders, and Fittings; (2) Engineers Sundries, Small 
Tools, and Stores; (3) Machine Pump and Fire Engine; 
(4) Turret Clock, &c.; (5) Electric Telegraph, A BC 
Instruments, Bells, and Apparatus, 
J. Barzzy and Co., Albion Works, Salford, Lancasurmr, 
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CONSULTING GAS ENGINEER, GAS ENGINEERS, 
i, ae Sees eee Gas-Meter, Gas Apparatus, and Gas-Fittings Manufacturers, 
D. M. NELSON, EDINBURGH, anp 
——, 2, KING EDWARD STREET, 
Sa. eee ee NEWGATE STREET, LONDON. 
SOOD GRIDS tor Parites ‘end berubbers. Meter Works in London—2, CROSS STREET, WILDERNESS ROW, E.C, 
Steet LAMP-PILLABS. 
Patent Pipe SCkEWING-MACHINES, &c. STATION-METERS, GOVERNORS, CONSUMERS METERS, GAS LUSTRES, 
Mr. ALFRED LASS, CHANDELIERS, BRACKETS, &c., 
60, CORNHILL, LONDON, E.C., And every description of Gas-Fittings and Gas Apparatus, 





Is prepared to open the Books, and, if necessary, ieep the 


MTeeramine tne Books and Accounte,ondprepareBalne- | OLY DE TUBE WORKS, GLASGOW & COATBRIDGE. 


Sheets for the information of Directors. 


To assist Secretaries in preparing Balance-Sheets, ac- OFFICEs, 41, OSWALD STREET, GLASGOW, 


cording to the ‘‘ Gas- Works Clauses Act, 1871;” or may be 


consulted with respect to Accounts generally. 7 AN D R E Ww & A i A M E S&S § 7 E WwW A R a 





TO INVENTORS AND PATENTEES. MANUFACTURERS OF 
BE*._. 3. Sneett, Moving bed WROUGHT-IRON WELDED TUBES AND FITTINGS, 


Gas, Water, and Sanitary Improvement, begs to say that | GUN METAL & OTHER COCKS, ALL KINDS OF IRON & BRASS FITTINGS 








aegus dS hia To ie PROVITONAL PRO" For GAS, WATER, and STEAM; 
TION, eby their inventi a . 
eee, were TENS PATENT. abich coe sremted CAST-IRON PIPES, CORE BARS for IRONFOUNDERS, 
for Fourteen Years. | Sit ila STOCKS, DIES, and TAPS, GAS PLIERS and TONGS, &c., &c., 
ents Pp le r . 
— a it ‘unnecessary for persons socldeut in ; ALWAYS KEPT IN STO CK. 
t try to visit a : : 
Patents procured for Foreign Countries. Tells LAP-WELDED IRON BOILER TUBES, 
oaladion te — Aavertnel, Geek Sevees lonet, As supplied to the English, French, and Dutch Admiralties, and principal Railways and Engineers 
WEstMINeTER. at Home and Abroad. 





THE FARNLEY IRON COMPANY, LIMITED, 


FARNLEY, near LEEDS, 
MANUFACTURERS OF 


FIRE-CLAY GAS-RETORTS & FIRE- BRICKS, 


Of every size and shape, and of the best quality; also of White and Coloured GLAZED BRICKS, SANITARY PIPES, &.,, &c. 
The F. I. Co. have the exclusive right to make and sell Fraser’s Patent “Ribbed” Gas-Retorts in Fire-Clay. 


In order to meet the constantly increasing demand for their Gas-Retorts, the F. I. Co. have recently made such an addition to their premises as will 
enable them to execute expeditiously the largest home or foreign orders. 


Apply as above, or to the London Offices, 15, NEW BROAD STREET, E.C. 





THE 


PATENT “UNIVERSAL” STEAM PUMP 


WAS AWARDED, AT THE 


VIENNA EXHIBITION, 1878, 


THE GRAND PRIZE “MEDAL OF PROGRESS.” 
AT LILLE—GOLD MEDAL - - - - 1874. AT MANCHESTER—SILVER MEDAL - 1874. 


OPINIONS OF THE PRESS. NO TAPPET VALVES OR GEAR. 


“The simplest machine of its kind.” —Engineering. 
‘* Remarkable for its simplicity and ease of action.””—Daily Telegraph. 
“‘ None that we have noticed work so quietly.”—The Engineer. 


“Nothing invented in hydraulic steam power half so cheap and effectual.”— 
Griffith's Iron Trade Exchange. 





IN USE IN SOME OF 


THE PRINCIPAL GAS-WORKS IN LONDON, SHEFFIELD, PENISTONE, &c., 


FOR 


TAR AND AMMONIACAL LIQUORS. 








ONE SELECTED FROM AMONGST MANY TESTIMONIALS RECEIVED BY H.T. & CO.:— 
“« Ardwick Bridge Chemical Works, Manchester, Oct. 28, 1872. 


“‘ Sir,—The ‘ Universal’ Steam Pump obtained from you, and which has been employed during the last six months pumping 
caustic soda at these works, still continues working satisfactorily, “ Yours truly, 
(Signed) « Perer Hart, Manager.” 





SOLE MAKERS, 


HAYWARD TYLER & CO., 


$4 and 85, UPPER WHITECROSS STREET, LONDON, E.C- 











in 





+4 
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C. & W. WALKER, 


8, Finssury Cracus, 


Lonpon, E.C. 


MANN & WALKERS’ 
PATENT SCRUBBER. 


By Letters Patent in Great Britain, Europe, and the United 
States of America. 


The improvements made during the past 
three or four years in all the parts of the internal and external 
construction and machinery of these Scrubbers have rendered 
them perfect for their work of purification with all kinds of 
coal, and their cost is less than any other method of com- 


pletely purifying gas from ammonia. 


They contain their own motive power, re- 
quiring only a small inappreciable quantity of steam from the 
gas-works boiler, and are then complete in themselves, ready 
for service. 


They are, in all cases, constructed under 
guarantees to perfectly perform their work. They are now 
extensively used in the largest gas-works of London and the 
chief cities of Europe, nearly one hundred being in 
use, and their perfect efficiency and profit to a gas company 
have been fully established with every variety of coal used in 
Europe. References can be given to the largest gas-works in 
Europe. 


By their use the department of purification 
from ammonia upon a gas-works is made complete, without 
the aid of prepared oxide of iron, chemicals in purifiers, or 
any other supplementary process, and the whole ammoniacal 
residual product contained in the coal is absorbed and obtained 
in the form most profitable to a gas company, while the re- 
quirements of all Acts of Parliament and of the Board of Trade, 
relating to incorporate gas companies, are satisfied. 


Foul Gas, properly condensed, entering the 
inlet is, by once only passing through the Scrubber, com- 
pletely purified from ammonia with regular certainty day by 
day, without any further trouble, or any other process, effected 
by a very small quantity of clear water let into the machinery 
room at the top of the Scrubber, which is discharged at the 
liquor outlet at the bottom, from Newcastle coal at about 
18 to 20 ounces strength, from Yorkshire and other coals 
generally from 25 to 30 ounces strength; while acidulated 
litmus or turmeric exposed at the Scrubber outlet will not 
show the slightest discoloration, and there is not a quarter 
of a grain of ammonia per 100 feet left unabsorbed. 


Applications relating to dimensions and 
prices should be addressed to us, C. anp W. Watxgr, 
8, Finssury Circus, Lonpon, E.C., or to Mr. Witiiam 
Manwn, late Superintendent of the Chartered Gas-Works, 
Biacxrriars, Lonpon ; they should state approximately the 
largest make of gas in 24 hours on a winter’s day, and the 
smallest make on a summer’s day, to be purified, 
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ATENT FUEL AND LIME FOR 
PURIF¥ING FROM FOUL LIME. 

By a simple procese the Foul Lime is converted into 
Fuel, by the combustion of which the lime is reproduced 
as a p' agent. 

Licences to work the invention will be granted to Gas 
Companies on very reasonable terms. 

For further particulare apply to Mr. E. Mappocxs, 
Manager of the Gae- Works, KETTERING. 

The adoption of the above invention, without a licence 
from the Patentee, will be ar infringement of the patent, 
and will. subject tne perso. or company guilty of such 
infringement to :egal process. 


JAMES OAKES & CO., 
ALFRETON IRON-WORKS, DERBYSHIRE, 


AND 
WENLOCK IRON WHARF, 21 & 22, WHARF BROAD, 
CITY ROAD, LONDON, N., 
Keep in London and at their works Jarge stocks of PIPES 
amd CONNEXIONS (14 to 36 inches in diameter); also 
make and supply Retorts, '‘lanks, Columne, Girders, Special 
Castings required by Gas, Water, Railway, Telegraph, 
Chemical, Colliery, and other Companies. 
CuaRgies Horsey, Agent. 


INTERNATIONAL EXHIBITION, 1869. 
CLASS X. 
PRIZE MEDAL 
For excellence of Fire-Clay Gas Retorts, and 
“ HONOURABLE MENTION” for 
good quality of Fire-Bricks. 


ILLIAM STEPHENSON & SONS, 


THROCKLEY, 
NEWCASTLE-ON-TYNE. 


B. CARPENTER, 


THE ORIGINAL MANUFACTURER OF 
Woon SIEVES 
GAS PURIFIERS & SCRUBBERS. 
WORKS: 


22, HERMES STREET, PENTONVILLE ROAD, 
LONDON, N. 


TORBAY AND DART PAINT 
COMPANY, LIMITED. 











Works: 
DARTMOUTH AND BRIXHAM, DEVON. 
OFFICES: 


28, GREAT GEORGE STREET, WESTMINSTER, 
LONDON, 8.W. 





SOLE PROPRIETORS AND MANUFACTURERS 
; OF 


WOLSTON’S CELEBRATED 


TORBAY IRON PAINTS. 


(ESTABLISHED 1851.) 





These Paints have been for many 
years extensively used in Her 
Majesty’s Royal Dockyards, Wool- 
wich Arsenal, the Shorneliffe and 
Curragh Camps, War Departments, 
and Colonies, and are largely sup- 
— ee ee and 
GA PANIES, ipowners, 
TRADE MARK Engineering Establishments, Rail- 
way Carriage and Waggon Works, and the Paint 
Trade generally. They are the BEsT PROTECTORS of 
IRONWORK, even arresting corrosion after it has set 
in; and their base being oxide of iron, they are free 
from those properties which make lead paints so 
destructive to ironwork, They do not scale or 
blister, are not affected by great heat, and are the 
only Paints which will resist the effects of sulphu- 
retted hydrogen. Their DURABILITY and covering 
properties have borne the test of A QUARTER OF A 
GENTURY’S PRACTICAL TRIAL. 

The undermentioned colours—ground in best lin- 
seed oi], and requiring only before use to be thinned 
down in the ordinary way—are kept in stock :— 





Torbay Brown. Torbay Red, 
Dart Green. Slate. 

Dart Yellow. Buff. 

Brixham Black. Torbay Chocolate. 
Ligbt Blue, Cream Colour. 
Dart Brown. Dart Umber. 
Imperial Stone. Light Stone. 


Bronze Green. Salmon Colour. 


Navy Green. Lead. 

Carriage Red. Dark Stone. 

Light Lead. Crystal Palace Blue. 
Light Green. Iron Grey. 


All other Colours made to order, 


PRICES and TESTIMONIALS on APPLICATION. | MLATFZS ERS OF ROOFS, BRIDGES, XC- 





| 


TO GAS COMPANIES AND THE TRADE. 
J. DEFRIES &X& SONS, 


CRYSTAL, BRONZED, & ORMOLU CHARDECIERS, IMPROVED CRYSTAL STAR & Sun 
LIGHTS, VESTIBULE LAMPS, AND THE PATENT CRYSTAL ILLUMINATION. 


A LARGE STOCK ALWAYS IN HAND OP 


TRON, BRASS, COMPOSITE, AND LEAD TUBES, FOR GAS ANU WATER, 


AND EVERY DESCRIPTION OF 


GAS AND WATER FITTINGS. 


THE PATENT DRY AND WET METER, WITH THE LATEST IMPROVEMENTS, 
STREET LAMPS AND COLUMNS IN GREAT VARIETY. 
Worrs: LONDON AND BIRMINGHAM. 


W. 


GAS MOONS, 


Cut and Engraved, e! 
the newest designs 


GAS REFLECTORS 
In Silver and Glass 


GAS NIBS 


AND 
BURNERS 


Of every description. 





Pattern - Books of 
Gas-Fittings, Crystal 
and Ormolu Chande- 
liers for 1873, are now 
complete. 






S WW 
Manufactory, 147, HOUNDSDITCH, LONDON. 


EsranLisHep 1830. 





City Show-Rooms and 





STOCKTON 
ON 


TEES. 


HOPE 
IRON 
WORKS, 


ASHMORE & WHILE, 
GAS ENGINEERS & CONTRACTORS, 


MANUFACTURERS OF GASHOLDERS, 
GAS APPARATUS OF EVERY DESCRIPTION, 


Including Improved 
Retort-Lids, Boilers, Cast and Wrought Iron 
"Tanks, Iron Roofing, Bridges, Girders, 
And GENERAL IRONWORS. 





N.B—Estimates for all Gas Plant and Remodelling supplied on application. 





er Wr eceren" 
s wi 


> 





SoS 


——— = — 


THE HORSELEY COMPANY, 


TIPTON, STAFFORDSHIRE. 
LONDON OFFICE: 

6, WESTMINSTER CHAMBERS, VICTORIA STREET, 
GAS ENGINEERS, IRONFOUNDERS, &c., 
MANUFACTURERS OF 
GASHOLDERS, WROUGHT AND CAST IRON TANKS, CONDENSERS, 
PURIFIERS, SCRUBBERS, MAINS, RETORT-LIDS, PLAIN AND DISHED, 
LAMP-POSTS, PIPES, 

AND ALL REQUISITES FOR EITHER 


GAS OR WATER WORKS; 





es 


i 


uN 


R, 


Ss, 
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J. J. BRADDOCK, 


GAS ENGINEERS, 
GLOBE METER-WORKS, OLDHAM, 


MANUFACTURERS OF 


WET & DRY CONSUMERS GAS-METERS, 


OF THE HIGHEST EXCELLENCE; 
ALSO LICENSEES AND MANUFACTURERS OF 


WARNER & COWAN’S PATENT SELF-REGULATING GAS-METERS ; 


ROUND STATION-METERS, 
ON CAST-IRON STANDS. 








WITH PLANED JOINTS. 
GOVERNORS, GAUGES, INDICATORS, MAIN COCKS, &c. 
GAS COOKING APPARATUS. 
Home and Foreign Orders promptly attended to. 
All Sizes of CONSUMERS METERS, STATION-METERS, and GOVERNORS generally in Stock. 
Orders almost invariably despatched on the day of receipt. 
TERMS, &c., ON APPLICATION. 


F. & C. OSLER, 


45, OXFORD STREET, LONDON, W. 
MANUFACTORY AND SHOW-ROOMS: 
BROAD STREET. BIRMINGHAM. 
EsTaBLisHED 1807. 

MANUFACTURERS OF CRYSTAL GLASS CHANDELIERS, 
WALL LIGHTS, AND LUSTRES FOR GAS AND CANDLES, 
TABLE GLASS OF ALL KINDS. 

CHANDELIERS IN BRONZE AND ORMOLU. MODERATOR LAMPS. 


GEORCE ANDERSON, 


GAS AND CONSULTING ENGINEER, 


4, CANNON ROW, PARLIAMENT STREET, 8.W. 


Mr. ANDERSON advises Companies on all matters connected with the 
manufacture of Gas and the construction of Works. 

PATENTEE and MANUFACTURER of the following Inventions:— 
RETORT SETTINGS, heated by tar without the production of smoke, 
STEAM-ENGINES and EXHAUSTERS, separately or combined. 
FOUR-WAY VALVES, one of which is equal to three ordinary Valves, 
STATION GOVERNORS —the Gasholder cannot tilt and cause accident. 


BREEZE AND TAR FUEL MACHINE. 


A Pamphlet containing Eighteen Illustrations of the foregoing, with letterpress of the construction of 


Works, post free, 2s. 6d. : : . 
N.B.—The second edition of this Work, now ready, contains Iliustrations of the Machine for converting 


Breeze and Tar into Fuel for heating the Retorts. 3 ; Ore sip 
“The Author is well qualified to speak authoritatively upon the important subjects to which his 


Pamphlet refers,” —_Artizan, 

















ADDISON POTTER, 
WILLINGTON QUAY, 
NEAB NEWCASTLE-UPON-TYNE, 
Manufacturer of 


CLAY RETORTS, FIRE-BRICKS, AND EVERY 
DESCRIPTION OF FIRE-CLAY GOODS 


CAFFALL, THOMAS, & CO., 
LIMITED, 
Are prepared to supply and erect their 


PATENT MOVEABLE SEALS 
FOR DIP-PIPES, 


Or to grant Licences for the Manufacture and Use of the 
same. 


Particulars may be obtained on application at the Offices, 
75, FLEET STREET, LONDON, E.C. 


THOMAS READ & CO., 


BRAZILIAN IRON-WORES, 


MALTON, YORKS, 
MANUFACTURERS OF 


GAS and WATER PIPES, 


Bends, Tees, and 
Irregulars, 


AND 


GENERAL FOUNDERS. 


ESTIMATES and PRICES on APPLICATION. 











C. & W. WALKER, 


MIDLAND IRON-WORKS, 
DONNINGTON, Ngan NEWPORT, SHROPSHIRE, 
MANUFACTURERS OF 


TELESCOPIC AND SINGLE-LIFT 
GASHOLDERS, 


CAST & WROUGHT IRON GASHOLDER-TANKS, 


CONDENSERS, SCRUBBERS, & PURIFIERS. 


Lowpox : 8, Fixspury Cracvs, E.C, 





THE PATENT 


CATOPTRIC LAMP 


Is now in use in 
Moorgate Street, 
Cheapside, 
and Trafalgar Square, 
and has been in 
successful operation 
upon Waterloo Bridge 
since Oct.7, 1871. 


T.A.SKELTON, 37, Essex St., 
Strand, Lonpon, 
INVENTOR AND PaTentEx. 













IMPROVED 
GAS-VALVES, 


AT GREATLY 


REDUCED 
PRICES. 
Inch. s. d. 
Ss s+ wee 
4 . 860 
5 . 400 
6 . 540 
7 . 680 
8 . 8090 
9 . 80 
10 .100 0 
12 .120 0 
14 .140 0 


TANGYE BROS. & HOLMAN, 
LAURENCE POUNTNEY LANE, 
LONDON. 




























- §88 THE JOUANAL OF GAS LIGHTING, WATER SUPPLY. & SANITARY IMPROVEMENT, [Dec. 14, 1375, I 


GEORGE WALLER & CO., Gas ENGINEERs, | | 














MANUFACTURERS OF 
TELESCOPE AND SINGLE GASHOLDERS, 
WROUGHT AND CAST IRON TANKS FOR 
SAME, BOILERS, GIRDERS, 
HYDRAULIC MAINS, ROOFS, &c.; 
Coke Barrows, Stoking Tools. 








SCRUBBERS, with MANN’S DISTRIBUTORS, 


PURIFIERS AND CONDENSERS % 
(Wrought and Cast), = 
RETORT-HOUSE CASTINGS, M 


LAMP-POSTS, &c.; PATENT RETORT LIDS. 


EVERY DESCRIPTION OF MACHINERY AND APPARATUS. 


BEALE’S PATENT EXHAUSTERS, 
WITH COMBINED OR SEPARATE ENGINES, 
PUMPS, VALVES, 

STEAM AND HYDRAULIC GOVERNORS, 
HYDRAULIC AND STEAM MACHINERY FOR 
COAL LIFTING, &c., PURIFIER COVERS. 














AWARDED a SILVER MEDAL at the 
MANCHESTER EXHIBITION of the SOCIETY for the PROMOTION 
of SCIENTIFIC INDUSTRY. 





PHENIX ENGINEERING WORKS, 


= HOLLAND STREET, SOUTHWARK, SE, § *: 
— SAS COMPANY. a and at STROUD, GLOUCESTERSHIRE. tior 


wit 


JOSEPH AIRD, : 


the 


WELLINGTON TUBE-WORKS, TIPTON, STAFFORDSHIRE, || ~ 


MANUFACTURER OF 


EVERY DESCRIPTION OF TUBING, GAS, STEAM, HYDRAULIC TUBES AND FITTINGS, 
EITHER BLACK, GALVANIZED, OR’ ENAMELLED HOT WATER TUBES AND FITTINGS, 
CORE BARS, COILS, COCKS (IRON OR BRASS), H 
CHANDELIERS, &c., GAS-FITTERS’ TOOLS, GAS TONGS, STOCKS, TAPS, DIES, &c., &c., 
HANDRAIL TUBINGS, IRON AND BRASS, PLAIN OR TWISTED, 
TELEGRAPH TUBES OR POLES, &c., &. 
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t:.-- J, BEALE’S 
wing PATENT 
 @AS EXHAUSTER. 


meagan 


BEALE’S CONTINUOUSLY ACTING 
GAS EXHAUSTERS 


ARE NOW MANUFACTURED BY 


B. DONKIN & CO. 





Mr. J. Beatz, of East Greenwich, having retired from busi- 
ness, has made an arrangement with B. DONKIN & CO. for 
the sole manufacture of his Patent Solid-Slide Gas Exhausters. 

B. D, & Co, also make Steam-Engines to drive Gas Ex- 
hausters direct or otherwise, and Gas- Valves. 


Estimates and Prices on application to 
B. DONKIN & CO., 
ENGINEERS & IRONFOUNDERS, 


55a, BLUE ANCHOR ROAD, BERMONDSEY, 
LONDON, 5S.E. 


ECONOMY OF FUEL IN STEAM-ENGINES. 


B. DONEIN & CO., 
PATENT HORIZONTAL COMPOUND CONDENSING 


STHAM-HNGINES, 
EXHAUSTERS. 


These Engines have been 
at work a sufficient numbe) 
of years to prove their dura- 
bility and efficiency. 





One of them has been sub- 
jected to a scientific and ex- 
haustive trial to test the 
consumption of fuel, with the 
result that an expenditure of 
less than 2 lbs, of coal per 
hour developed one indicated 
horse power. 


Full Details of this Trial, 
and Prices, sent on application 
to 


HOR ROAD, BERMONDSEY, LONDON, &.E. 








RACK AND PINION VALVE. SCREW VALVE. 

The advantages of this Patent Valve over all others yet introduced are, that it 
is always as tight as the best wedge or spring valve, without the possibility of setting 
fast or becoming suddenly leaky. The surfaces not being in contact during the opera- 
tion of opening or closing, leakage through wear and tear is avoided. 

The Gas Engineer will not fail to see the importance of such a valve in connexion 
with his purifying apparatus, particularly in the case of large sizes, 

The slide being operated either by a screw and nut, or by a pinion and rack, a 
cam bearing upon a plane, cast on the back of the Valve, forces it against the face, and 
renders the escape of gas an impossibility. By a slight turn of the pinion or screw, 
the slide is released, and brought away from the face, by which means friction is avoided, 
and the only force required to open the Valve is that due to its own weight. 


SOLE MANUFACTURERS: 
S. OWENS AND CO., 
HYDRAULIC AND GENERAL ENGINEERS, 


WHITEFRIARS STREET, LONDON, E.C. 
PRICES, SIZES, AND FULL PARTICULARS ON APPLICATION. 





THOMAS CARR & SON, 


MANUFACTURERS OF 
FIRE-BRICKS, LUMPS, TILES, RETORTS, 
&e 


op Bey 
SCOTSWOOD FIRE-BRICK WORKS, 
SCOTSWOOD-ON-TYNE. _ 


THOMAS LAMBERT & SONS 


GAS AND WATER FITTINGS; 
ALSO, 
WROUGHT-IRON TUBES & FITTINGS. 
SHORT STREET, LAMBETH, LONDON. 


TROTTER, HAINES, & CORBETT, 


BRETTELL’S ESTATE 
FIRE CLAY & BRICK WORKS, 


STOURBRIDGE. 


Manufacturers of GAS-RETORTS, GLASS-HOUSE 
FURNACE & BLAST-FURNACE BRICKS LUMPS, 
TILES, and every description of FIRE-BRICK, 
Proprietors of 
BEST GLASS-HOUSE POT and CRUCIBWI£ CLAYS. 


Successors to 
E, Baker anv Co., tate Barizetey HI, STarrorpsares. 


MOBBERLEY & PERRY, 
FIRE CLAY and BRICK WORKS, 
STOURBRIDGE. 


Proprietors of 
BEST GLASS-HOUSE POT and CRUCIBLE CLAY. 
Manufacturers for Home and Export. 
GAS-RETORTS, GLASS-HOUSE FURNACE, 
BLAST-FURNACE, TANK BRICKS, LUMPS, TILES, 
And Every Description of Best Fire-Bricks. 


ALPHA PATENT PORTABLE 
GAS-MAKING APPARATUS, 


NOW MADE WITH 


SELF-FEEDING 














Speoially constructed for 
Country use. 


> 3) . . % lights, £30. 
as - . 60 lights, £55. 
* » Larger and smaller sites 
— _—_—~=. in course of construction. 
H. L. MULLER, Patentee and Manufacturer, 
22, MARY ANN STREET, BIRMINGHAM, 


“SELLARS’ CEMENT” 


PREVENTS WASTE OF GAS FROM RETORTS; 
SAVES CLAY RETORTS FROM DESTRUCTION BY 


No.2. 





GREATLY ECONOMIZES THE USE OF FIRE- 
BRICKS; 
And PREVENTS ALL POSSIBLE LOSS of GAS FROM 
LEAKAGE. 


J. C. SELLARS, 
THE GAS CEMENT WORKS, 


BIRKENHEAD. 


- LAMP-PILLARS, © 
GAS-LAMPS, FOUNTAINS. 


Our New and Choice Designs for the above, with prices, 
are forwarded to any part of the world on receipt of twelve 
stamps. Estimates for work at home or abroad. 


W. T. ALLEN & CO., 
GAS & WATER ENGINEERS & CONTRACTORS, 


203, UPPER THAMES STREET, 
LONDON, E.C. 


GAS AND WATER PIPES. 


WILLIAM MACLEOD & CO., 
18 & 20, ALSTON STREET, GLASGOW. 


CAST-IRON GAS AND WATER 














DELWERY F.0.B. ON CLYDE, OR STOCKTON-ON-TEES. 
Priees on applwation. 
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ROBERT MARSHALL, 
CANNEL COAL MERCHANT, 
178, ST. VINCENT STREET, GLASGOW. 


SHOTT’S BOGHEAD. 
LOTHIAN’S CANNEL 


Yiclds 12,500 cubic feet of 34-candle gas per ton, and ¥ cwts. 
of excellent coke, containing only 4 per cent. of ash. 


MUIRKIRE, No. 1, CANNEL 
Yields 12,160 cubic feet of 32°5-candle a per ton, and 
10 ewts, of excellent coke, containing only 5 per cent. of ash. 


OLD WEMYSS CANNEL 


Yields 13,320 cubic feet of 32-5-candle gas per ton. 
Prices and full Analyses on application. 


ABRAM GAS COALS 
from the 
BEICKERSHAW nol WIGAN, 


Of the Abram Colliery Company, are worthy the attention 
of gas producers, showing a good yield of gas and a Jarge 
residuum of excellent coke. When blended with one- 
seventh cannel, the gas ie of specially high illuminating 
power. 

Copies of analysis made at the Gas- Works, Salford, with 
an apparatus of full size, prices, and particulars of 


BROCKELBANK BROTHERS, 
11, LEADENBALL 8TREET, LONDON, E.C. 


LORD DOUGLAS'S 
(EARL OF HUME’S) 
LESMAHAGOW 
MAIN SEAM CANNEL COAL. 


CRAIGNETHAN GAS COAL CO, 
LESMAHAGOW, N.B. 
Analysis and Price on Application. 














TURNBULL, ROTBERG, & CO., 
LEITH, 
SHIPPERS OF ALL DESCRIPTIONS OF 


GAS AND STEAM COALS. 
Lonvon AGENT: 
Mr. G. A. BARTLEET, 
8, UNION COURT, OLD BROAD STREET. 





GAS COAL. 
Pore & PEARSON, LIMITED, have 


now the autherity of several of the most eminent 
Gas Engineers of London in stating that their Coal 
yields in practical working over 10,000 cubic feet of gas, 
with an tluminating power of 16 candles; or by the 
standard burners now used by the London Gas Companies, 
an illuminating power equal to 174 candles. 

One ton yields 13 ewt. of good coke. This Coal can 
be shipped from Hull, Goole, Liverpool, Morecambe, 
and Barrow. 

For further 
Liurrep, West Riding and Silkstone Collieries, near Lexps. 


SCOTCH CANNEL COALS. 


The Subecriber is prepared to contract for the supply of 
afl the principal Scotch Caxxxt Coats, Prices and 
Analyses of the various Coals will be forwarded on appli- 
cation. 


JAMES MKELVIE, 
CANNEL COAL MERCHANT, 


HAYMARKET, EDINBURGH. 
Established 1840. 


| Scotch Churls 


PRESENT PRICE: 
5s. 6d. per Ton at Pit. 
8s. $d. ” F.0.B. 

















Cubic Feet. Mluminating Power. 
00 ‘ 


Coke (sup. qual.). 
10,000 ° 20 candles. oe 12 ewt. 





SCOTCH GAS COAL. 
ROBERT CRAWFORD & CO., 


Gas anp Steam CoaL MERCHANTS, 


STIRLING, N.B., 

Supply and Contract for all the principal Scotch Gas Coal 
including BOGHEAD, HARTHILL, CHAPELSIDE, 
ESMAHAGOW, and BRAEHEAD), f.0.b., or delivered 

at home or abroad. 

ENGLisH AND WetsH Coat AND CANNELS ALSO SUPPLIED. 

Analyses and Prices on application. 
LonpON AGENT: 
JOSEPH MOAKES, 6, WATER LANE, E.C. 


AXWELL COLLIERY COMPANY, 


Near NEWCASTLE-ON-TYNE, 
SUPPLY CANNEL COAL FROM THE 
ABOVE COLLIERY. 

Analysis—10,000 cubic feet of Gas per ton of Coal, 
having an illuminating value equal to 26 standard sperm 
candles, with a yield of 134 ewts. of Coke per ton of Coal, 

Supply also Gas and Coking Coals from the best seams. 
Shipments at Tyne Dock and South Dock, Sunderland. 

FOR PRICES AND FURTHER PARTICULARS, 


APPLY TO 
H.W. DODD &C0.,33, Quayside, Newcastle-on-Tyne, 


OR TO THEIR LONDON AGENTS, 


THOS. BROCKELBANK & CO., 115, Leadenhall St., 





culars, apply to Pork anp PEaRson, | 





C. & W. WALKER’S 
WOOD PURIFIER SIEVES, — 


Which have now been uced for fifteen years, and their | 
advantages and durability fully established. They aremade 

entirely by steam machinery in very large quantities at | 
the most moderate cost. | 





MIDLAND LRON-WORKS, 
DONNINGTON, Neak NEWPORT, SHROPSHIRE, 
8, FINSBURY CIRCUS, LONDON. 


CANNEL COAL 
COPPA COLLIERY, MOLD, 


Beg leave to call the attenion of Gas Companies to the 
superior quality of their 


CANNEL FOR GAS-MAKING PURPOSEs, 

This Cannel produces in actual working, in iron retorts, 
9200 cubic feet of 32-eandle gas, and upwards of 11 cwt, 
of ceke, and in clay retorts will produce 11,500 cubic feet 
of 25°9-candle gas. 

Ports of shipment— Birkenhead or Connah’s Quay. 

Waggons supplied for delivery by railway to any part of 
. or —— 4 ‘ » 

or particulars, prices, and rates of freight v 

The Coppa Colliery, Mold, Fumrrentre. —* 





TH 
FRAMWELLGATE COAL COMPANY, 
DURHAM, 


Are preparea to supply their 
SCREENED AND NUT GAS COALS. 
This Coal yields 11,000 cubic feet of gas and 134 cwts, 
of coke per ton. 
Orricrs: ROYAL EXCHANGE, MIDDLESBROUGH, 





BELGIAN CLAY RETORTS. 
J. SUGG and CO, late ALBERT 


KELLER, Guent.—The removal of the imyort 
duties on Earthenware permitting the entry of Clay Retorts 
into England, Messrs. Sugg, of Ghent, beg to draw the at- 
tention of the Gas Companies of London, and other Cities, 
to the very superior quality of the RETORTS manv- 
factured by them. They can be made of any size, in one 
piece, and of any form. The price will be in proportion 
to the weight, and very moderate in comparison to their 
value. 

Communications addressed to J. 8uca & Co., Gurnr, 
will receive immediate attention. 


FIRE-CLAY RETORTS, 


WILLIAM FRASER, 
INVERKEITHING, 


Owner of the Works at which Fire-Clay Retorts were tir: : 
made), can supply 


RETORTS, FIRE-BRICKS, &c., 
te any extent, 
References can be given to managers of above a hundred 
Gas-Works whom be supplies. 
He ships at Charlestown his 
CELEBRATED HALBEATH STEAM COALS, 
on Navy List. 


AMES NEWTON & SOW:., 
(Established 1820,) 
PIRE-BRICK AND TILE MERCHANTS, 
Wholesale and for Exportation, 
FALCON DOCK, 78 anp 79, BANKSIDE, 
SOUTH WARK, LONDON, 8.E., 

Dsrér for STOURBRIDGE anp NEWCAS8TL« 
FIRE-BRICKS, LUMPS, TILES, and FIRE-CLAY, 
and every Article suitable for 


GAS AND WATER WORKS. 








G. J. EVESON, 


GAS COAL MERCHANT, 
STOURBRIDGE. 








LONDON, 


Delivery per Rail to any Part. 





MEssRS. NEWTON, CHAMBERS, & CO., 


THORNCLIFFE IRON-WORKS AND COLLIERIES, 
NEAR SHEFFIELD, 


STRONGLY RECOMMEND A TRIAL OF THEIR 


CELEBRATED SILKSTONE GAS NUTS. 


Analysis by F. J. EVANS, Esq., Chartered Gas Company, Horseferry Road, Westminster:— 


Cubic Feet of Gas 
per Ton of Coal. 


10°800 


Silkstone Nuts . .. . 


(COP Y.) 
Muminating Power Coke per Ton of Ash in Coke, Sulphur in Coal, 
in Candles, Coal used. per Cent. per Cent. 
cove 15°85 mca 12°66 cwt..... 6°0 ce08 0°69 


Nots.—The illuminating power of the gas was tested by the standard burner now used in J.ondon by the Gas Referees, under 


the City of London Gas Act, 1868. 


Horseferry Road, Westminster, March, 1870. 


APPLICATIONS FOR PRICES, &c., TO BE SENT DIRECT TO THE COLLIERY, AS ABOVE. 


F. J. EVANS. 


(Signed) 


These Nuts are extensively used by various Gas Companies throughout the Kingdom, who bear strong testimony to their 
value. 








a 


co 
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GAS PURIFICATION & CHEMICAL Co, Lauren, 


(Successors to JOHN WILLIAM O°’NEILL & CO.,) 


Offices—PALMERSTON BUILDINGS, OLD BROAD STREET, LONDON, E.C., 
CONTRACTORS ror GAS PURIFICATION 


OXIDE OF IRON. 


The superiority of the material supplied by this Company is generally recognized, and it is now in use in nearly ail the London and 
most of the large Provincial Gas- Works. 












JOHN WILLIAM O’NEILL,} ,.... ; 
SAMUEL H. JOHNSON, Joint Managing Directors. 


ALBERT GAS COAL. 


THE DERBYSHIRE 
SILKSTONE COAL COMPANY, 


EIMiIiTreEeD, 


CAN OFFER A 


GASs COAL 


Of superior quality, delivered at any station in England and Wales. 
Purified gas per ton of eoal in cubic feet (average) 2 » «+ 10,775 
Weight of coke in lbs. per ton of coal. F ‘ ; , ‘ ‘ 1,465 


ANALYSIS AND PRICES ON APPLICATION TO 
Mr. EDMUND TAYLOR, Secretary, 
ALBERT COLLIERY, NEWBOLD, NEAR CHESTERFIELD. 


THE LOCHORE AND CAPLEDRAE CANNEL COAL 


COMPANY, LIMITED. 
Works: LOCHORE by LOCHGELLY, FIFESHIEE. Office: 19, MAITLAND STREET, EDINBURGH. 
































This Company request siention to Ch very superior wuellae of their Cannel Coals. 
1. The following are the practical results given by Dr. Wallace, of Glasgow, of analyses of their 









Lochore and Capledrae Cannels :— lide eeiieaiad iii ities 
Capledrae. ochore 
Gas per ton of coal, at 60° Fabr. and 30 inches barometric pressure. 13,095 cubic feet. ae 11,760 cubic feet. 
Iliuminating power, in standard sperm candles, by union jet consuming 5 cubic 
feet per hour, at *5-inch pressure . ‘ ‘ : , . ° 32°91 ee 34°83 
Value of 1 cubic foot of gas in grains of sperm . ‘ , . ; 780 oe 836 
Equivalent of a ton of coal in pounds of sperm candles. . ‘ , 1,459 0° 1,404 
Durability of 1 cubic foot by 5-inch flame ° ° . ‘ , . 69 minutes. oe 71 minutes. 
Gravity of the gas (air = iG00) . ‘ ‘ , . . . 596 - 594 





Remarks.—This (the sample from Capledrae) is a Cannel Coal of firet- class quality, giving 13,000 feet of 33-candle gas. It 
contains only a minute proportion of sulphur, and the ash is almost quite white. The coke is of rather inferior quality. 

Remarks on Sample from Lochore.—This is a Cannel Coal of first-class quality, giving a large yield of very rich gas and a coke 
of — quality. 


The following are the practical results of analyses by Dr. Wallace of the Company’s Waverley 













Canneis: ee Capledrae Waverley. Lochore Waverley, 
Gas per ton of coal, at 60° Fahr. and 30 inches barometer . ‘ : 9,120 cubic feet. o* 11,145 cubic feet. 
Uluminating power, in standard candles, by union jet consuming 5 cubic feet 

per hour, at *5-inch pressure ; , ‘ : . ‘ 36°62 ee 33°09 
Value of 1 cubic foot of gas in grains of sperm ‘ ‘ , . ; 878 o° 794 
Equivalent of a ton of coal in pounds of sperm candles. . , ° 1,145 oe 1,264 
Durability of 1 cubic foot of gas by 5-inch flame. . ‘. . . 80 minutes. oa 67 minutes. 
Gravity of the gas (air = 1000) - ; , 677 597 
Remarks on the Sample of Capledrae W einen: —This Coal gives fally 9000 feet of gas of f 364 candles, aint is admirably adapted 
for bringing up the quality of gas made from common coal or inferior qualities of cannel. The tests were made at a rather high 





temperature, this being one of the coals that stand a very high heat without serious diminution of the illuminating power of the gas 
The coke contains 60 per cent. of ash, and is therefore almost valueless, but the proportion of sulphur is very moderate. 

Remarks on the Lochore Waverley.—This is a first-class Cannel Coal, giving 11,000 cubic feet of 33-candle gas. The quantity 
of sulphur is very miuete, and the ash is nearly white. The coke is of inferior quality, but not wholly valueless. 


Applications for full Copies of Analyses and Prices muy be made to tke Company, at 


19, MAITLAND STREET, EDINBURGH. 
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CROLL’S 
DRYVT GAS-“METERS, 


PRIZE MEDALS. 


LONDON, 1855 COMBINING ALL THE LATEST IMPROVEMENTS, 


NEW YORK, 1853; 
PARIS, 1855. MANUFACTURED ONLY BY 


THE GAS-METER COMPANY, LIMITED, 
238, KINGSLAND ROAD, LONDON, N.E. 


ALEXANDER WRIGHT & CO., 


MANUFACTURERS OF 
“WET” & “DRY” GAS-METERS 
Of the highest excellence. 

STATION -METER SS AND GOVERNORS, 
STREET-LAMP REGULATORS. 
TESTING APPARATUS 
Of the most perfect description for all purposes relating to Gas. 


——- 


LONDON, 1862; 
DUBLIN, 1865; 
PARIS, 1867 





“GAS MEASUREMENT AND GAS-METER TESTING, a by F. W. HARTLEY, A. Inst. C.E. 


Third Edition, cloth beandie, os; 3 per post, 2s. 2d. 


55 and 55a, MILLBANK STREET, ‘WESTMINSTER, Ss. W. 


h. LAIDLAW AND SON, 


EDINBURGH GLASGOW. 
phiiinenies of 


CONSUMERS IMPROVED WET GAS-METERS, 
THE UNVARYING WATER-LINE GAS-METERS, 


TMPROVED DRY GAS-METERS, in Cast-Iron or Tin-Plate Cases; 
STATION-METERS, ALL SIZES, up to 15 feet Square, with PLANED JOINTS: 


Experimental Meters, Photometers, Pressure-Gauges, 
Governors, Test Holders, &c., &Xc. 


LONDON OFFICE: 106, CANNON STREET, E.C. 


HARRIS & PEARSON, 
FIRE-CLAY AND BRICK abies en eee ae 


CAS OVEN 


JOROA 


CGAS-RETORTS, LUMPS, T-wy FIRE-BRICKS, 


OF EVERY DESCRIPTION. 
A LARGE ASSORTMENT OF GAS-RETORTS IN STOCK. 
STOCK FOR EXPORT READY AT THE WORKS, AND AT ELLESMERE PORT. 
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